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January  1,  1878. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Thirteen  members  present. 

The  following  papers  were  presented  for  publication: — 

"  Notes  on  the  Natural  History  of  Fort  Macon,  N.  C,  and 

Vicinity  (No.  4),"  by  Elliott  Coues,M.D.,and  H.  C.  Yarrow,  M.D. 
"  On  the  Mechanical  Genesis  of  Tooth-Forms,"  by  John  A. 

Ryder. 

January  8. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Thirty-one  members  present. 

The  deaths  of  J.  P.  Kirtland,  member,  and  Dr.  Louis  Pfeiffer, 
and  Prof.  C.  Nees  Yon  Escnbeck,  correspondents,  were  an- 
nounced. 


January  15. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Twenly-six  members  present. 

A  paper  entitled  "  Descriptions  of  New  Species  of  Invertebrate 
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Fossils  from  the  (Carboniferous  and  Upper  Silurian  Kocks  of 
Illinois  and  Indiana/'  by  C.  A.  White,  M.D.,  was  presented  for 
publication. 

Jhring  of  CoroUas  from  the  Oiifiiide  by  Honey' Been, — Mr. 
Thomas  Mkkiian  referred  to  the  practice  of  the  humble-bee  in 
]>oriniX  the  corolla  instead  of  enterin«^  by  the  mouth,  even  when 
there  mitrht  l>e  no  great  difllculty  in  (loiniij  so.  A  few  years  aj;o 
it  was  not  notice<l  that  an}'  flowers  were  dcMjioiled  of  their  sweets 
in  this  extraneous  way,  but  it  was  now  known  that  the  list  of 
plants  so  treated  was  very  large,  and  the  humble-bee  in  America 
bad  already  lost  considerable  of  its  reputation  as  an  agent  in  the 
cross  fertilization  of  flowers.  He  haci  earefullv  watched  the 
honev-bee  for  some  years,  but  could  never  feel  sure  that  it  also 
bored  the  corollas  in  the  same  way,  for  though  he  had  often  seen 
them  working  from  the  outside,  he  suspected  that  they  used  the 
holes  made  bv  the  humble-bee.  Mr.  Kvder,  at  one  of  our  meet- 
injfs,  had  insisted  that  the  honey-bee  did  actually  work  occasion- 
all}*  in  this  way,  and  Mr.  Meehan  said  he  was  thus  led  to  go  over 
the  subject  again,  proving  Mr.  Ryder  to  be  right.  Late  in  the 
autumn,  long  after  most  other  tiowers  were  gone,  and  with  no 
bumble-bees  about,  scarlet  sages,  Salria  fplrmlfna^  for  nearly  a 
week  together,  received  the  sole  attention  of  the  honey-bees, 
which  wcuked  among  the  flowers  in  great  numbers,  in  all  cases 
boring  the  corollas  near  the  base  from  the  outside. 

In  connection  with  this  fact,  he  said  that  among  the  scarlet 
sages  were  a  large  numlKT  of  the  pure  white  variety,  but  the  l>ees 
visited  them  precisely  as  they  <lid  the  scarlets,  going  to  either 
indiscriminately.  As  bees  usually  contrive  to  work  on  one  kind 
of  flower  only  so  long  as  there  were  plenty  of  that  one  kind,  the 
fact  of  their  working  on  these. two  colors  at  once  showed  that 
they  <lid  not  make  use  of  color  only  as  a  guide  to  the  flowers,  but 
that  they  had  intelligence  enough  to  know  the  Salvia  tijilrhdrtts 
as  well  as  we  would,  by  experience,  no  matter  under  what  color 
the  species  might  be  represented  ;  and  the  exiwriments  we  read 
of,  in  which  the  bees  failed  to  make  use  of  a  fresh  flower  when  its 
cor<»lla  was  taken  away,  merely  showed  that  the  bee  was  not  act- 
iLg  from  an  instinctive  attraction  by  color,  but  ha<l  been  dcceivi^i 
into  the  idea  that  the  flower  had  fadt^l  away.  Insects  had  evi- 
dently not  only  instinct,  but  were  abh'  to  exercise  a  judgment 
crealcd  by  experience.  In  a  recent  number  of  A'<i/»/rr,  he  said  it 
was  on  record  that  a  <Iay  moth,  a  MtirnH/losHnm^mtiile  an  attempt 
to  extiact  honey  from  the  artificial  flowers  on  a  lady's  bonnet, 
but  it  was  so  well  able  to  ]>rofit  by  experience  as  not  to  make  the 
aticmpt  a  second  time. 

He  dlustrated  on  the  black-board  the  peculiar  lever-like  append- 
ages or  false  anthers  in  Salrui^  and  said  that  these  had  lH>en  looked 
on  as  special  arrangements  for  cross  fertilization.     When  a  bee 


1878.]  NATURAL  SCIENCES   OP  PHILADELPHIA.  11 

entered  it  lifted  the  lever,  and  forced  the  true  anther  on  the  back 
of  the  insect,  which  thus  carried  pollen  to  another  flower  to  be 
brushed  against  the  stigma  on  entering.  It  was  clear  that,  how- 
ever reasonable  this  seemed  hypothetically,  it  could  have  little 
foundation  in  fact  in  these  long-tubed  Saloias.  An  insect  of  the 
honey-bee  size  could  not  enter,  and  a  smaller  one  that  could, 
would  not  be  large  enough  to  reach  the  stigmas  which  were  high 
up  at  the  apex  of  the  arch  of  the  corolla.  Only  long-tongued 
moths  could  extract  honey  by  way  of  the  mouth  ;  but  as  they 
thrust  only  their  tongues  into  the  flowers,  keeping  their  bodies 
outside,  the  lever-like  adaptation  to  the  bodies  of  insects,  as  sug- 
gested by  the  prevailing  hypothesis,  had  no  force. 

Cerebral  Convolutions  of  the  Negro  Brain. — Dr.  A.  J.  Parker 
remarked  that  as  yet  our  knowledge  of  the  cerebral  convolutions 
in  the  various  races  is  ver}*^  scanty.  Gratiolet,  Marshall,  and  a 
few  other  investigators,  have  published  descriptions  of  single 
brains,  and  have  pointed  out  certain  peculiarities  existing  in 
them.  Beyond  this,  however,  little  has  been  done,  and  the  ob- 
ject of  the  present  communication  is  to  direct  attention  to  some 
of  the  principal  points  noticed  in  the  study  of  thirteen  negro 
brains,  and  one  mulatto. 

Gratiolet,  in  his  studies  of  the  brain  of  the  Hottentot  Venus, 
noticed  that  in  the  normal  position  of  the  brain,  the  island  of 
Reil  was  distinctly  visible.  Marshall  afterwards  found  the  same 
peculiarity  in  the  brain  of  a  Bushwoman,  and  suggests  the  proba- 
bility that  it  is  a  characteristic  of  the  Bosjes  brain  ;  citing  the 
opinion  of  G.  Cuvier  that  the  Hottentot  Venus  was  really  a  I3ush- 
woman,  and  not  a  Hottentot.  In  studying  the  negro  brain  as  it 
presents  itself  in  this  country.  Dr.  Parker  had  found  the  same 
condition  well  marked  in  nine  cases,  and  perceptible  in  the  re- 
maining four;  It  would  thus  seem  to  be  characteristic  of  the 
race  rather  than  of  the  Bosjes  alone.  In  the  brain  of  a  mulatto, 
the  convolutions  of  which  were  exceedingly  well  developed,  the 
same  peculiarity  was  found,  although  not  to  so  marked  an  extent 
as  in  the  negro.  Since  it  is  thus  capable  of  being  transmitted 
when  the  race  is  crossed  with  another,  it  would  appear  to  be  a 
definite  and  strongly  marked  peculiarity.  Although  this  condi- 
tion of  the  negro  brain  is  foBtal  in  its  character,  as  was  noted  by 
Gratiolet  and  Marshall,  it  is  not  found  in  the  adult  brain  of  any 
monkey  thus  far  described. 

The  Sylvian  fissure,  also,  presents  certain  characteristics.  la 
the  white,  this  fissure  ascends  obliquely  upwards  and  backwards. 
In  the  Bushwoman,  Marshall  found  that  it  assumed  at  its  ante- 
rior portion  a  horizontal  direction,  the  posterior  portion  taking  a 
direction  nearly  perpendicular  to  this.  He  also  points  out  the 
same  peculiarity  in  the  figure  given  b}'  Gratiolet  of  the  Hottentot 
Venus.     This  peculiarity  of  the  Sylvian  fissure  was  also  found  in 
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the  noj^ro  brains  which  Dr.  Pnrker  had  BtiHliofl.  In  the  mulatto 
it  presenttMl  the  same  appearance  as  in  the  white  hiain.  The  length 
of  the  Sylvian  tissure  also  varies,  as  was  noted  hy  Marshall  in 
the  brain  of  the  Hushwoman. 

Average  Irngth  of  Sylvian  fissure  in  10  white  brains  s=  3  J  in. 
**  *•  "*'  '*      in  i;i  negro  brains  =  3   in. 

Length  of  Sylvian  fissure  in  mulatto  a=  3|  in. 

The  frontal  convolutions,  as  a  rule,  arc  simpler  and  better 
marked  in  the  negro  than  in  the  white.  Gratiolet  states  that  in 
the  Kuro|K»an  the  lower  frontal  convolution  is  the  most  clearly 
defined,  while  the  upper  and  middle  more  often  run  into  each 
other.  In  the  Hushinan,  he  says,  on  the  contrary,  the  upper  re- 
mains independent,  while  the  middle  and  lower  blend.  In  the 
negro  brains  of  this  country,  this  does  not  seem  to  lui  the  case — 
at  least  in  those  which  had  been  examincHl,  the  lower  frontal  con- 
volution seemed  to  be  as  well  detlned  as  the  upper. 

The  fissure  of  Rolando,  or  central  tissure,  is  simpler,  straigliter, 
and  less  undulating  in  its  course  in  the  negro  than  in  the  white, 
and,  conse(|uently,  the  anterior  and  posterior  central  convolutions 
partake  of  the  same  character. 

The  interparietal  tissure  is  present  in  the  apes  as  a  distinctly 
marked  ty[>ical  fissure,  but  in  man,  as  exem))lified  b}'  the  white 
race,  it  is  so  broken  up  by  bridging  convcdutions  that  its  exist- 
ence as  a  distinct  fissure  was  not  recognized  until  ISGO,  when  its 
typical  character  was  first  pointed  out  by  Turner,  who  gave  to  it 
llie  above  name.  It  has  lieen  recognized  as  an  important  and 
typical  fissure  only  by  Pansch  an<l  Ecker.  Hischoff  slates  that 
it  is  presiMit  in  the  fcetus,  and  is  typical;  but  that  in  the  adult 
brain  it  d(H*s  not  present  the  characters  given  to  it  by  Turner. 

In  l)r.  Parker's  studies  of  the  white  brain  he  had  alwavs  Ih'cu 
able  to  clearly  distinguish  this  fissure.  It  is  generally  inter- 
rupted in  its  course  by  two  or  three  bridging  convolutions.  In 
the  negro,  however,  this  fissure  was  found  remarkably  well  de- 
velope<l,  and  much  less  tortuous  than  in  the  white.  In  five 
instances  it  was  found  entirely  distinct,  and  not  bridge<l  over 
at  any  point,  presenting  in  every  respect  the  same  appcarauce 
as  found  in  the  higher  apes,  except  that  its  direction  was  more 
curved  than  in  the  lattt'r.  In  six  cases  only  one  bridging  con- 
volution existi**!,  and,  in  the  remaining  two,  one  well  developiMl 
and  another  im|>iM'fectly  developed  were  found.  In  the  mulatto 
this  fissure  wrh  continuous  throughout  its  course,  but  much  more 
undulating  and  tortuous  than  in  the  negro.  A  study  of  negro 
brains  shows  a  distinctl}'  a|M*-like  character  in  regard  to  this  fis- 
sure, and  at  the  same  time  would  seem  to  prove  that  it  is  present 
in  the  adult  human  brain  as  a  perfectly  typical  fissure. 

The  HU|KM'ior  and  inferior  parietal  convolutions  are  sim]»1er  and 
le*«s  marked  with  secondary  fissures  in  the  negro  than  in  the 
white.     The  anterior  division  of  the  inferior  parietal  convolution 
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which  lies  between  the  lower  end  of  the  posterior  central  convoln- 
tion  and  the  upper  end  of  the  fissure  of  Sylvius,  the  supra-mar- 
ginal lobule  of  Gratiolet,  was  described  by  him  as  peculiar  to  the 
human  brain.  It  is,  however,  represented  in  the  brain  of  the 
apes,  although  not  expanded  and  developed  into  a  lobule,  as  it  is 
in  man.  A  careful  study  of  the  negro  brains  at  his  disposal,  had 
shown  that  even  this  excess  of  development  is  not  absolutely 
characteristic  of  the  human  brain.  In  one  negro  brain  the  photo- 
graph of  which  was  presented,  this  lobule  is  entirely  absent,  the 
brain  showing  a  deficiency  in  this  region  greater  in  proportion 
than  is  found  in  the  apes.  The  interparietal  fissure  runs  directly 
into  the  upper  end  of  the  Sylvian,  their  place  of  union  being  di- 
rectly back  of  the  posterior  central  convolution  ;  consequently 
there  is  absolutely  no  supra-marginal  lobule  developed.  In  the 
brain  of  the  Bushwoman  described  by  Marshall  this  lobule  was 
present,  relatively  well  developed,  although  smaller,  according  to 
this  author,  than  is  found  in  the  European.  It  was  marked  by 
several  secondary  sulci.  It  was,  however,  better  developed  than 
in  the  Hottentot  Yenus,  being  larger,  more  complex,  and  project- 
ing to  a  greater  extent  over  the  Sylvian  fissure.  In  the  brain 
above  described  it  was,  therefore,  more  ape-like  than  in  either  the 
Bushwoman  or  Hottentot  Yenus.  In  the  remaining  negro  brains 
examined,  this  lobule  presented  itself  in  variously  developed  con- 
ditions. In  two  cases  it  was  small,  and  not  marked  by  any 
secondary  fissures.  The  remaining  brains  approached  more  to- 
wards the  condition  as  found  in  the  white  race,  but  were  all  less 
complex  and  smaller  than  is  the  case  in  the  latter.  In  the  mu- 
latto it  was  as  well  developed  as  is  ordinarily  found  in  the  white. 
He  then  passed  to  the  consideration  of  the  occipital  lobe,  and 
here  the  negro  brain  displays  its  ape-like  peculiarities  to  a  greater 
extent  than  in  any  other  portion  of  the  cerebral  surface.  This 
lobe,  as  it  is  found  represented  in  the  apes,  is  comparatively  sim- 
ple. It  is  separated  from  the  parietal  lobe  by  a  well-marked 
transverse  fissure,  the  so-called  perpendicular  fissure ;  the  mesial 
portion,  corresponding  to  the  fissure  known  in  the  human  brain 
as  the  parieto-occipital,  is  called  the  internal  perpendicular,  while 
the  lateral  portion  is  known  as  the  external  perpendicular  fissure. 
In  most  of  the  monkeys,  such  as  Cebus^  Cynocephalus^  Gercopi- 
thecus^  3facaci(fi^  etc.,  these  two  fissures  are  continuous;  but  in 
man  and  the  higher  apes,  such  as  the  Orang,  Chimpanzee,  etc., 
they  are  separated  into  two  distinct  fissures  by  the  development 
of  a  bridging  convolution,  the  so-called  superior  external  transi- 
tion or  connecting  convolution,  the  pli  de  passage  superieur  ex- 
ierne  of  Gratiolet.  The  same  condition  is  also  found  in  Ale.les 
and  Hylohales,  In  man  this  convolution  is  largely  developed, 
and  alters,  to  a  great  extent,  the  appearance  of  this  region  as 
found  in  the  apes.  This  convolution  he  had  found  invariablj^ 
smaller,  less   developed,  and  simpler  in  the  negro  than  in  the 
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while.  In  one  necrro  brain  it  was  so  imperfectly  developed  that 
the  internal  an<l  external  perpendicular  fissures  were  superficially 
continuous.  The  fissure  corrcHpon^ling  to  the  external  perpen- 
dicular is  also  better  developed  in  the  negro. 

It  has  been  asserted  that  the  separation  of  the  parieto-occipital 
fissure  on  the  mesial  surface  from  the  calcarine,  l)v  means  of  the 
lowrr  internal  connecting  convolution  (pli  <Ie  pasaane  in/vrieur 
intfj'nt\  (ir.),  is  characteristic  of  the  ape  as  distinguishe*!  from  the 
human  brain.  Huxley  has  shown,  however,  that  in  the  brain  of 
Afrh'H  pam.<('KHi\w  parietooccipital  and  calcarine  join  each  other; 
and  liischoff  has  remarked  the  same  circumstance  as  existing  in 
Jli/lnhnfrs,  In  all  other  monkeys  and  apes,  as  far  as  present  ol>- 
servation  extends,  the  ])arieto-occipital  is  separated  from  the  cal- 
carine bv  this  convolution.  Bischoff  states  that  this  convolution 
is  always  present  in  man,  but  is  deeply  sunk  within  the  depths  of 
the  parieto-occipital  fissure.  Fucker  also  describes  this  as  repre- 
Bentc<l  in  man  ms  a  deeply  concealed  convolution  under  the  name 
of  the  {lyrni*  nntft.  That  this  entering  of  the  parietooccipital 
into  the  cal<*arine  is  not  a  characteristic  always  found  in  the  brain 
of  man  was  shown  by  the  photograph  of  a  negro  brain,  which 
hhowed  this  c(m volution  as  well  developed  as  it  is  in  the  apes, 
prenenting  a  width  of  nearly  one-<piarter  inch  superficially,  and 
separating  completely  the  |»arieto-occipital  from  the  calcarine. 
This  is  the  fir^t  human  brain  in  which  this  complete  separation 
has  been  p<Hnted  out.  It  is  the  mesial  surface  of  the  same  brain 
in  wiiicli  wus  noticed  the  complete  absence  of  the  supra-marginal 
lobule,  and  these  two  points,  and  the  large  and  simply  marked 
occipital  lobes,  in  connection  with  numerous  other  )K>ints,  stamps 
tlii»*  brain  as  the  most  ape-like  <»f  human  brains  yet  described.  It 
is  the  brain  of  an  adult  mal«»  nci^ro  about  twentv-two  years  ohl. 
In  anotlM'r  case  the  s:im4>  condition  w:is  found,  only  less  developed. 
It  is  an  interesting  fact,  that  these  ape-lik«'  ]>eculiariti«*s  4»ccurred 
alino«*t  entirely  on  the  right  side  of  the  brain,  the  left  hemi»*phere 
re>em>)lin;;  more  nearly  the  white  brain  than  the  ri<:ht.  In  the 
nei^ro  it  Would  also  appear  that  there  is  less  de[>arture  fr()m  syni- 
m«*try  on  the  two  sides  of  the  brain  than  in  the  white. 

<natiolrt  slati's  that  the  simplicity  of  the  brain  of  the  Hotten- 
tot N'enus  is  more  markeil  than  in  any  normal  Kuropean  brain  he 
has  nren,  and  Marshall  exjiresses  the  san)«'  o]>tnioii  in  respect  to 
Ihi*  l»rain  of  the  l>u*«hwoman.  Hr.  Parker's  experience  in  studying 
the  neizn*  hrain  a*»  it  juvseuts  itself  in  this  country  had  led  him 
to  the  sanii'  conchiNiiui,  and  he  believed  that  the  nei:ro  brain  bears 
nn  nnmisittkably  nearer  relation  to  the  ape  type  than  does  the 
white.  It  is  inleresiini;  to  note  that  in  just  lliose  peculiarities 
which  have  heen  thought  to  distinguish  the  human  brain  iVom 
that  of  the  ape,  the  negro  brain  pre^fnts  itself  as  offering  ni>te- 
wortiiy  except itHis;  for  in?»tanc«*,  the  absence  of  the  snpramar- 
ginal   lubnlc  or   its   imperfect  development,  the  pres^ence  of  the 
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inferior  internal  connecting  or  bridging  convolution  visible  super- 
ficially, and  completely  separating  the  parieto-occipital  from  the 
calcarine,  etc. 


January  22. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-six  members  present. 
The  death  of  Edward  Tatnall,  Jr.,  was  announced. 

Habits  and  Intelligence  of  Vespa  maculata. — Mr.  Thomas  Mee- 
HAN  exhibited  young  branches  of  Fraxinus  excelsio?-^  and  of  the 
common  lilac,  which  had  been  stripped  of  their  bark  during  the 
summer  by  the  larore  yellow  hornet.  The  insects  had  been  care- 
fully  watched  at  the  work.  They  visited  these  trees  in  large  num- 
bers, and  carried  the  strips  of  hark  away  in  their  mouths.  For 
what  purpose  they  used  the  bark  could  not  well  be  ascertained. 
It  was  generally  supposed  that  they  collected  the  matter  from 
which  their  huge  nests  of  paper-like  material  were  made,  from 
fences  and  other  dead  woody  matter.  He  tiiouarht  it  remarkable 
that  the  insect  should  collect  from  plants  of  the  same  natural  order 
only,  as  far  as  careful  examination  of  other  plants  in  the  vicinity 
could  decide.  This  hornet, he  observed,  was  gifted  with  great  intelli- 
gence ;  on  an  occasion  he  had  observed  one  with  a  summer  locust, 
several  times  its  own  size,  endeavoring  to  rise  with  it  from  the 
ground  and  fly  away,  but  failed  from  tlie  great  weight  of  the 
locust:  It  then  walked  with  its  prey  about  thirty  feet  to  a  tall 
maple,  which  it  ascended  to  the  top,  and  then  flew  off  with  its 
burden  in  a  horizontal  direction.  There  was  more  than  instinct 
in  this  act.  There  was  reasoning  on  certain  facts  and  judgment 
accordingly,  and  the  insect's  ju«lgment  had  proved  correct. 


January  29. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Forty-seven  raenibers  present. 

A  paper,  entitled  "  On  the  Association  of  Grossularite,  Zoisite, 
Heulandite,  and  Leidyite,  a  new  Species,"  by  Geo.  A.  Koenig, 
was  presented  for  publication. 

The  Mode  of  Recognition  among  Ants. — The  following  state- 
ments were  made  by  Mr.  McCook  of  certain  tentative  experiments 
upon  two  species  of  ants,  as  to  the  mode  of  recognizing  each  other, 
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and  distinguishing  fellow  formicarians  from  congeners  of  alien 
nests. 

Every  dweller  within  town  walls  is  familiar  with  the  little  crea- 
tures popularly  known  (in  some  quarters  at  least)  as  the  "  pave- 
ment ants,"  and  known  in  myrmecology  un<ler  the  name  of  Tetra- 
inoriura  cxapilum.  EarW  in  the  spring,  as  soon  as  the  season 
has  gathered  a  comfortable  degree  of  warmth,  these  insects  are 
seen  issuing  from  the  gravel  or  soil  of  gjirden  walks,  or  from  the 
earthen  seam  that  hinds  together  the  bricks  of  the  pavement. 
Around  the  openings  whence  the  ants  issue,  are  seen  small  circu- 
lar mounds  of  sand  or  soil  which  have  been  accumulated  by  the 
out-bringing,  one  hy  one,  of  the  particles  of  earth.  But  the  chief 
notoriety  of  these  ants,  not  unlike  their  fellow-creatures  of  tlie 
genus  homo^  is  due  to  their  martial  instincts.  Hundreds,  even 
thousands,  of  them  are  often  seen  waging  battle  with  great  ferocity 
and  persistence.  One  battle,  which  was  noted  close  hy  the  wall, 
"within  the  inclosure  of  a  church  on  Broad  Street  and  Penn 
Square,  was  prolonged  for  a  period  of  two  weeks  and  several 
days.  At  least  the  same  spot,  during  that  period,  whenever  ob- 
served, showed  always  the  same  phenomena  of  a  battle-field,  the 
contestants  of  which  were  apparently'  the  same.  Two  points  of 
great  interest  have  arisen  concerning  these  Amazonian  emmets — 
for  they  are  veritable  Amazons,  the  warriors  being  composed 
wholly  of  the  workers  or  neuters,  who  are  undeveloped  females. 

First,  why  do  they  fight  at  all  ?  They  are  of  one  species,  ap- 
parently of  one  formicary  or  nest.  The  very  first  act  upon  issu- 
ing from  the  winter  quarters  is  to  engage  in  this  war,  which  is 
often  well  nigh  a  war  of  extermination  on  both  side^.  Frequently 
throuijhout  the  season  these  hostilities  are  renewed.  If  the  indi- 
viduals  be  of  one  formicary,  we  may  conjecture  that  this  is  nature's 
mode  of  either  distributing  the  species  from  the  home-centre,  by 
causing  the  worsted  party  to  emigrate;  or,  if  the  combatants  be  of 
separate,  adjoining  communities,  a  sort  of  emmetonian  Malthu- 
sianism  (if  one  may  coin  such  a  phrase),  by  which  the  surplus 
population  is  reduced  and  kept  within  due  bounds,  much  to  the 
future. comfort  of  the  survivors,  and  more  to  the  satisfaction  of 
man.     This  is,  of  course,  only  conjecture. 

A  second  question  arises,  even  more  interesting  and  more  per- 
plexing, viz..  How  do  the  combatants  recognize  friend  from  foe  ? 
They  are  all  alike — indeed  more  alike  than  "  peas  in  a  pod,''  as 
the  proverb  goes.  Take  a  group  of  combatants  into  the  hand, 
put  them  under  a  magnifier;  the  most  careful  observer  will  not 
note  the  slightest  difference  between  the  individuals  of  the  two 
factions.  Yet  they  do  infallibly  distinguish  between  the  parties, 
recognizing  at  once  members  of  their  own  formicar}'  and  with 
equal  certainty  those  of  the  enemy.  While  watching  an  ant 
battle,  we  will  frequently  observe  individuals  running  to  and  fro, 
challenging  all  whom  they  meet  by  their  antennas,  which  are  kept 
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in  a  continual  motion,  the  tips  describing  parabola  and  circles. 
At  the  meeting  these  organs  touch  and  embrace  the  face  ;  if  the 
parties  be  friends  the}'  pass  on,  if  foes  they  straightway  interlock 
mandibles  and  "  fall  to.*'  Here  one  will  see  man}'  scores  of  ants 
struggling  together  in  a  heap  that  is  chaos  to  mortal  eyes,  but 
which  seems  to  the  emmet  senses  to  present  no  difficulties  in  the 
way  of  recognition.  Smaller  groups  are  scattered  over  the  battle- 
field ;  these  are  often  aggregated  as  follows:  two  individuals  in 
conflict  are  joined  by  a  third,  who  applies  her  aiitenn8B,distinguishes 
the  enemy,  and  falls  upon  her.  A  fourth,  fifth,  many  other  ants, 
will  sometimes  thus  be  found  massed  upon  one  poor  warrior,  who 
is  literally  being  torn  limb  from  limb.  Other  groups  are  com- 
posed of  several  members  of  one  faction  and  many  of  another. 
There  are  frequent  instances  of  single  combats,  particularly  on 
the  margin  of  the  battle-field,  but  toward  the  centre  of  conflict  it  ap- 
pears to  be  quite  the  fixed  habit  of  these  groups  to  be  composed 
as  above.  Evidently,  anything  like  chivalry  or  ''  fair  play"  is 
rejected  from  the  code  6f  emmet  honor.  In  all  thesQ  cases,  how- 
ever, the  power  of  recognition  never  seems  for  a  moment  to  waver 
or  even  hesitate. 

It  occurred  to  Mr.  McCook  that  this  recosrnition  was  based 
upon  a  ceitain  odor  which  m  different  degrees  of  intensity  is 
emitted  by  the  respective  factions.  Or,  which  seems  less  likely, 
upon  the  presence  in  the  individuals  of  the  combatants  of  two  dis- 
tinct odors.  This  degree  of  odor,  or  difference  in  odors,  he  sup- 
posed might  be  dependent  upon  some  temporary  difference  in  the 
physical  condition,  age,  or  environment  of  the  antagimists.  .Sup- 
posing that  there  were  any  basis  of  truth  in  this  theory,  it  further 
occurred  to  him  that  the  presence  of  an  artificial  and  alien  per- 
fume of  sufficient  strength  to  neutralize  the  distinctive  animal 
odors,  or  degrees  of  odor,  and  environ  the  combatants  with  a  for- 
eign anvi  common  odor,  would  have  the  tendency  to  confuse  the 
ants  and  disturb  or  destroy  their  power  of  recognition.  In  which 
case  he  conjectured  that  the  result  might  be  their  pacification  and 
reconciliation.     He  therefore  made  the  followins:  tests: — 

First,  he  collected  a  number  of  combatants  from  a  battle  being 
fought  upon  a  flower-border,  close  to  a  fence,  at  his  residence,  and 
placed  them  together  in  a  glass  jar  upon  some  soil.  He  shook 
the  jar  quite  vigorously  several  times,  so  that,  if  possible,  the  me- 
chanical agitation  might  separate  the  combatants.  The  ants 
emerged  from  the  soil  to  continue  or  to  recommence  their  fight. 
When  the  surface  of  the  earth  was  well  covered  with  them,  and 
the  battle  was  again  at  its  height,  he  introduced  into  the  jar  a 
pellet  of  paper  saturated  with  cologne  water.  The  effect  was  in- 
stantaneous. The  ants  showed  no  signs  of  pain,  displeasure,  or 
intoxication.  Indeed,  some  ran  freely  over  the  paper.  But  in  a 
very  few  seconds  the  warriors  had  unclasped  mandibles,  released 
their  hold  of  enemies'  legs,  antennae,  and  bodies,  and  after  a  mo- 
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mentary  confusion  began  to  burrow  galleries  in  the  earth  with  the 
utmost  harmony.  On  the  part  of  some  there  was  tiie  appearance 
of  thus  escaping  from  the  artificial  odor;  but  there  was  no  renewal 
of  the  battle.  The  quondam  foes  dwelt  together  for  several  days 
in  absolute  unity  and  fratern it}',  amicably  feeding,  burrowing,  and 
building.  Thus  the  perfume  of  the  cologne  proved  an  eminent 
pacificator  of  the  contending  emmets,  and  so  far  verified  the 
theory. 

A  second  experiment  was  tried  in  another  glass  jar,  with  like 
result.  There  was  one  excei)tion,  two  ants  continuing  to  fight 
after  the  cologne  had  been  introduced.  After  closer  examination 
Mr.  McC'ook  found  that  one  of  them  was  nearly  dead,  and  was 
holding  fast  an  antenna  of  her  enemy  with  a  death  grip,  from  which 
escape  was  impossible.  Three  da3-8  after  this  he  decanted  the 
contents  of  this  jar,  ants  and  soil,  into  jar  No.  1,  and  the  two  par- 
ties fraternized  completely. 

A  third  experiment  was  made.  A  large  number  of  the  warring 
ants  had  been  lifted  into  a  box,  partly  fillod  with  soil,  whieh  com- 
municated by  a  glass  tube  with  a  smaller  box.  The  larger  box 
was  about  ten  inches  long  and  eight  inches  in  depth  and  wi^lth  ; 
both  lM)xes  had  sliding  glass  covers.  The  original  purpose  was 
to  observe  the  battle  at  leisure,  determine  how  long  the  creatures 
would  fight,  and  also  if  eventually  the  parties  might  not  separate 
and  the  defeated  retreat  to  the  smaller  box.  However,  he  eon- 
eluded  to  follow  u])  the  above  observations,  and  abandoning  his 
first  |)nrpose,  introduced  cologne  as  before  into  that  end  of  the 
box  in  whieh  the  combatants  were  prineipally  engaged.  The  same 
effect  followed.  In  less  than  two  minutes  every  sign  of  hostility 
ha<l  ceased,  except  in  the  case  of  two  pairs,  in  that  end  of  the 
box,  and  of  one  small  group  and  two  single  combatants  in  the  op- 
posite end.  The  two  pairs  proved  to  be  in  conditions  similar  to 
the  exeeption  above  note<l,  and  a  small  pellet  of  perfumed  paper 
dropped  in  the  opposite  end  of  the  Im)x,  disj)ersed  the  warriors 
there.  Previous  to  this,  occasional  stragLjlers  had  passed  along 
the  conneeting  glass  tube  into  the  smaller  box.  Most  of  them 
8eeme<l  to  be  of  one  faction,  only  one  of  the  opposition  having 
entered,  upon  whom  six  or  eight  ants  were  expen<lirig  their  wrath. 
This  was  the  only  rem:iining  eentre  of  strife,  when  Mr.  MeC'ook 
replaced  ants  an^l  earth  upon  their  native  territory.  The  battle 
was  eontinuing  there,  between  greatly  diminished  numbers  of 
course,  after  the  removal  of  the  lari^e  battalions  into  the  b<»x,  but 
the  application  of  a  feather  dipped  in  cologne  to  the  neighbor- 
hood of  the  warriors  cause<l  the  instant  cessation  of  controversy. 
The  next  <lay  there  were  no  ants  found  u|)on  the  surface,  but  dig- 
ging two  inches  under  ground,  close  by  the  fence,  he  observt'd  a 
few.  The  battle  was  evidently  over.  There  ha<l  been  in  the 
mean  time  a  great  change  of  temperature,  from  OO^  Fahr.  to  47^, 
and  this  may  have  had  some  effect  in  sending  the  ants  under- 
ground. 
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Attention  was  next  directed  to  our  large  Pennsylvania  Car- 
penter ant  {Camponotus  Peniiaylvamcus)^  and  a  series  of  experi- 
ments made  of  the  same  nature  as  tlie  above.     In  his  study  was 
an  artificial  formicary  of  those   insects,  which  had   been  sent  to 
him  from  the  Allegheny  Mountains.     The  ants  had  been  taken 
from  a  branch  of  an  oak  tree  in  mid-winter,  and  were  sent  froztn 
up  within  a  section  of  the  formicary.     This  section  was  about  one 
foot  in   length   and  seven  inches  in  diameter.     The  most  of  the 
ants  were  removed  from  the  nest  and  placed  in  a  glass  bottle,  to 
all  appearance  quite  dead.     On  entering  his  stud}'  the  following 
morning,  Mr.  McCook  was  surprised  to  find   that  the  ants  had 
revived  in   the  heat  of  the  room,  had  cut  a  clean   tubular  hole 
through  the  cork,  and  were  crawling  over  the  top  and  sides  of  the 
bottle,  just  read}' for  an  emigration.     They  were  deposited  in  a 
large  glass  jar,  and  were  the  subjects  of  various  experiments,  until 
the  death  of  tiie  queen,  eight  months  thereafter.     Among  these 
were  the  following,  by  way  of  further  testing  the  theory  above 
stated  concerning  the  recognition  of  alien  ants.     First,  Mr.  Mc- 
Cook placed  in  the  formicary,  which  at  the  time  consisted  of  a 
piece  of  the  original  branch-nest  planted  upon  several  inches  of 
soil,  some  individuals  of  the  same  species  taken  from  the  trees 
in  Logan  Square,  Philadelphia.     These  were  instantly  attacked, 
and  were  beheaded,  that  being  the  favorite  mode  of  dealing  with 
enemies  among  these  Pennsylvania  Camponoti.     Individuals  (still 
alien  but  of  the  same  species)  were  then  thoroughly  covered  with 
the  perfume  of  cologne  and  put  into  the  formicary.     They,  too, 
suffered  decapitation.     Individuals  were  now  taken  from  members 
of  the  formicary,  subjected  to  the  cologne  fumigation,  and  restored 
to  the  nest.     They  were  welcomed  home  unharmed.     The  whole 
formicary  was  then  strongly  perfumed  by  means  of  cotton  pellets 
soaked  in  cologne,  and  alien  ants  of  the  same  species  (from  Logan 
Square),  which  had  been  treated  in  the  same  way,  were  put  into 
the  midst  of  their  mountain  congeners.     The  result  which  had  fol- 
lowed  in   the  previous  experiments,  appeared   once  more.     The 
intruders  were  not  attacked  with  quite  the  same  promptness,  but 
in  the  end  they  were  brought  to  the  mandiblar  guillotine,  and 
their  carcasses  deposited  in  or  rather  on  the  cemetery  which  these 
insects    are    nearly    always    sure  to  establish    when    there     are 
numerous  deaths  among  them  or  on  their   premises.     Thus  the 
results  of  these  experiments  upon  the  mode  of  recognition  among 
ants  of  (7.  Pennsylvanicua^  point  to  a  conclusion  directly  the  re- 
verse of  that  indicated  by  similar  observations  with  Tetramorium 
coespitum,     Mr.    McCook   hopes  when    a   favorable   opportunity 
again  presents  to  continue  this  line  of  observations.     The  results 
are  put  on  record,  inconclusive  as  they  appear,  not  only  because 
they  seem  to  be  in  themselves  interesting  and  valuable,  but   in 
order  to  stimulate  inquiry  among  others  in  the  same  direction, 
and  to  invite  suorgestions  and  information  which  other  observers 
may  be  able  to  make. 
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Dr.  C.  N.  Peirce  was  elected  a  meinl)er  of  the  Council  in  place  of 
Dr.  U.  S.  Kenderdine  elected  Curator. 

Messrs.  S.  Fisher  Corlies  and  Clarence  S.  Bcment  were  elected 
mcnihors  of  the  Finance  Committee. 

Griffith  E.  Abhot,  George  Wolf  Holstein,  Frank  H.  Rosen- 
garten,  John  K.  Valentine,  James  Hunekcr,  Albert  IF.  Smith, 
M.D.,  John  A.  Ryder,  and  Charlotte  Uhlen  Olsen,  M.D.,  were 
elected  memliers. 

The  following  were  elected  Correspondents :  John  McCrad}'  of 
Sewanee,  Tenn.,  Charles  T.  Minot  of  Roslindale,  Mass.,  Henry 
Hicks  of  London,  J.  W.  Hulke  of  London,  Thomas  Belt  of  Lon- 
don, IL  G.  Seeley  of  London,  W.  T.  Thistleton  Dyer  of  London, 
Archibald  Geikie  of  Edinburgh,  James  Gcikie  of  Edinburgh, 
Charles  Barrois  of  Lille,  M.  E.  Jannettaz  of  Paris,  Emil  Sauvage 
of  Paris,  Ch.  Velain  of  Paris,  E<lmond  Pellat  of  Paris,  H.  Filhol 
of  Paris,  Michael  Vacek  of  Vienna,  and  Karl  von  Seebach  of  GOt- 
tiniren. 

The  following  papers  were  ordered  to  be  printed  : — 
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NOTES  OK  THE  NATTJBAL  HISTORY  OF  FORT  MACON,  K.  C,  AND 

VICINITY.    (No.  4.) 

BY  DR.  ELLIOTT  COUES  AND  DR.  H.  C.  YARROW. 

When  the  present  series  of  papers  was  projected,  it  was  intended 
that  the}'  should  give  a  full  account  of  the  zoology  of  the  locality, 
as  studied  by  the  writers  during  their  successive  residence  at  Fort 
Macon.  Dr.  Coues  was  Post-Surgeon  at  the  Fort  during  1869  and 
1870,  being  succeeded  in  the  winter  of  1870-71  by  Dr.  Yarrow, 
who  took  up  the  work  immediately  and  continued  it  until  1872. 

Dr.  Coues  has  already  published  two  papers  in  these  Proceed- 
ings (1871,  pp.  12-49,  and  pp.  120-148),  one  on  the  Mammals, 
Birds,  and  Reptiles,  the  other  on  various  Invertebrates,  chiefly 
Mollusks.  More  recently.  Dr.  Yarrow  has  pu!>lished  (1877,  pp. 
203-218)  a  third  paper,  on  the  Fishes,  giving  the  joint  results  of 
our  respective  collections — though  it  should  be  added  that  the 
observations  are  entirely  those  made  by  Dr.  Yarrow,  he  having 
been  furnished  by  Dr.  Coues  with  siraplj'  a  list  of  the  species  col- 
lected by  the  latter,  as  identified  by  Mr.  F.  W.  Putnam,  of  Salem. 

The  present  paper.  No.  4  of  the  series,  supplies  many  omissions 
in  the  first  article,  on  the  Mammals,  Birds,  and  Reptiles — more 
particularly  the  latter.  The  series  of  papers  may  be  completed 
by  another  communication,  supplementing  Dr.  Coues's  article  on 
the  Invertebrates  (No.  2)  witli  the  results  of  Dr.  Yarrow ^s  more 
extended  observations  on  several  classes  of  the  lower  animals. 

The  writers  are  indebted  to  Prof.  E.  D.  Cope,  for  identification 
of  some  of  tiie  Reptilia  and  Batrachia  given  in  the  present  article. 

I.  MAMMALS. 

TJrsns  amerioanns,  Pall. 
Black  Bear. 

Common  on  the  mainland  near  Fort  Macon ;  and  is  also  found 
abundantly  in  a  large  marshy  piece  of  ground  not  far  from  Croa- 
tan,  a  station  on  the  North  Carolina  Railroad.  Numbers  are  taken 
during  the  fall  and  spring  in  large  iron  spring  traps,  their  meat 
and  fur  finding  a  ready  market  at  New  Berne,  N.  C.  '  Some  skins 
seen  show  small  patches  of  light  grizzled  fur  resembling  somewhat 
that  occasionally  seen  in  specimens  of  U.  americanus  from  the 
Rocky  Mountains. 


/ 


22  PROCEEDINGS  OF  THE   ACADEMY   Of  [1878. 

Delphinus  globioeps,  Cuvier. 

Black-tish.     Round-head  Grampus. 

But  a  single  specimen  observed,  this  having  been  taken  at  a 
porpoise-fishing  on  Shiickleford  banks,  six  miles  from  Fort  Macon. 
The  fishermen  stated  that  it  was  rarely  seen  or  captured. 

Teipertilio  (Teiperut)  foioof ,  P.  de  Bear. 
Brown  Hat. 

Does  not  occur  abundantly,  a  few  only  being  seen  near  wooded 
portions  of  Bogue  banks. 

Boiuroptaruf  voluoelU  (Pall.).  Geoff. 
Flying  Siiulrrel. 

This  s|H^cies  is  quite  common  in  the  woods  in  the  southern  ex- 
tremit}'  of  Bogue  banks,  and  is  also  found  in  similar  localities  on 
the  mainland. 

Tamiai  itriatai  (L  ),  Bd. 
Chipmunk. 

Very  common  on  islands  and  mainland. 

Xephitii  mephitioa  (Shaw).  Bd. 
Common  Skunk. 

Not  abundant  on  the  islands,  but  extremely  common  on  the 
adjoining  mainland.  No  case  heard  of  in  tliis  locality  regarding 
the  rabies  which  is  occasioned  by  the  bite  of  its  western  congener. 


II.  BIRDS. 


Ampelif  oedrorum  (V.)»  Bd. 
Ccdarhinl. 


Abundant  in  wooded  portions  of  the  islands,  more  so  on  main- 
land. 

Hylotomof  pllMtuf  (L.).  Bd, 

Pih'atfd  WoodjH'ckor.     Woodcock. 

Common  in  woods  of  islands  and  mainland;  several  specimens 
secured. 

Cmmp«pliiliit  prinoipalif  (L.).  Qrmj. 
Iv<»ry-hilled  Woodpcckfr. 

Information  was  n»ceived  from  an  apparently  rcs])ectablc  source 
of  the  occurrence  of  this  s|K»cie8,  whose  ap|>earance  was  described 
with  tolerabli*  exactness,  but  the  statement  is  given  for  what  it 
may  l>e  worth,  no  s|>ecimen  having  been  seen. 
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Xelanerpei  erythrooephalni  (L  ),  Sw. 
Ked-headed  Woodpecker. 

Quite  common  in  woods,  especially  at  Barker's  Island,  eight 

miles  northeast  from  Fort  Macon.     This  island  is  also  celebrated 

for  the  numbers  of  mocking  birds  found  there. 

Antrostomns  vooiferni  (Wil8.)t  Bp. 
Whippoorwill. 

Occasional ;  but  few  seen. 

Coooy^f  amerioanns  (L.).  Bp. 
Yellow-billed  Cuckoo. 

Occasional. 

Cygnni  amerioanns,  Sharpl. 
American  Swan. 

A  single  specimen  was  seen  by  Dr.  Yarrow,  Dec.  18,  1871,  near 
Barker's  Island,  but  the  people  of  the  vicinity  state,  the  species 
is  not  uncommon.  This  individual  was  noticed  swimming  in  the 
midst  of  an  enormous  "raft"  of  red-head  ducks  {Faligula  ferina 
americana). 

Fnlignla  vallisneria  (Wila.),  Steph. 
Canvas-back  Duck. 

This  species  has  been  observed  but  once,  four  individuals  having 
been  noticed  near  Barker's  Island,  but  we  are  informed  it  is  quite 
common  in  the  vicinity  of  Cape  Lookout,  fifteen  miles  from  Fort 
Macon.  The  flesh,  according  to  our  informant,  has  not  the  rich- 
ness of  flavor  which  characterizes  the  Canvas-back  of  the  Chesa- 
peake. 

Oedemia  fnsoa  (L.),  Sw. 
Velvet  Scoter. 

Occasional,  few  having  been  observed. 

Her^t  ononllatnt,  L. 
Hooded  Merganser. 

Abundant  in  Bogue  and  Cove  Sounds. 

Hergnlas  alle  (L.),  V. 
Sea  Dove. 

The  occurrence  of  this  species  so  far  south  is  interesting.  It  is 
occasionally  found  on  the  beach  after  severe  storms.  The  first 
specimen  observed  was  secured  in  December,  1871,  and  otliers 
were  subsequently  taken.    A  number  of  the  older  residents  of  the 
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locality,  to  whom  the  8i>ecimens  were  shown,  stated  that  they  had 
never  seen  or  heard  of  such  a  bird  previously. 

III.  REPTILES. 

« 

TESTUDINATA. 

Thalaitoohelys  oaouana,  Lido. 
Loggerhead  Turlh*. 

Extremely  numerous;  numbers  arc  taken  in  peculiar  nets  set 
in  Cove  Sound. 

Aipidoneetas  feroz,  Schw. 
Sot't-Khclled  Snapper. 

Tolerably  common  iu  fresh-water  streams  of  mainland. 

Chelydra  Mrpentina,  Linn. 
Snapping  Turtle. 

Common  in  muddy  creeks  of  mainland. 

Ciftudo  olaata  (Qmelin),  Cope. 
Box  Turtle. 

Common  in  woods  of  islands  and  mainland. 
Although   a   number   of    otlier    species   of    Testtidiuata   were 
observed,  none  were  collected  or  identified. 

SAURIA. 

Alligator  misfiMippientif,  Orny. 
Alligator. 

In  a  former  paper,  by  Dr.  Coues,  this  reptile  is  stated  "to  l)e  of 
common  and  regular  occurrence  in  the  adjoining  swamps  of  the 
maiidnnd/'  but  since  the  publication  of  this  fact,  the  species  has 
y>evu  discovered  to  l>c  quite  common  in  the  fresh -water  ponds  of 
the  wo4Nled  portion  c»f  Ho^ue  bankr^,  within  six  or  seven  miles  of 
Fort  Macon.  A  number  of  these  ponds  are  to  be  found,  and  in 
them  numl>er»  of  alligators,  for  which  reason  the  residents  of  the 
island  fear  to  bathe  in  their  waters.  In  the  latter  part  of  Decern- 
iHjr,  1S71,  Dr.  Yarrow  procured  a  full  grown  female,  eight  feet  long, 
with  six  or  eight  of  her  young. 

Aaolif  prineipalis  (Linn.),  Ilolbr. 

(irei'n  Liz.nni.     Scorpion.     Chameleon. 

This  f*|K*cic8  alKiunds  near  Fort  .Macon  and  upon  the  mainland, 
fre<|ucntiiig  generally  the  wooded  portions,  an<l  may  readily  bo 
caught  and  partially  tamed,  Dr.  Yarrow  having  been  able  to  keep 
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fifteen  individuals  over  eight  months  in  a  common  box,  the  bottom 
and  sides  being  lined  with  green  sods,  the  top  covered  with  a  pane 
of  glass.  These  little  reptiles  became  domesticated  to  such  an 
extent  as  to  feed  from  the  hand  when  flies  or  ants  were  offered, 
and  would  also  take  a  drop  of  water  in  the  same  manner.  Unfor- 
tunately a  scarcity  of  flies  and  ants  necessitated  a  diet  of  grass- 
hoppers, which  produced  diarrhoea,  and  all  the  specimens  perished 
from  this  cause. 

The  natives  of  the  "  banks''  have  a  great  dread  of  these  harmless 
and  beautiful  creatures,  calling  them  ''scorpions,"  and  it  requires 
considerable  persuasion  to  induce  them  to  touch  one. 

Their  habits  are  somewhat  peculiar,  and  were  observed  during 
their  captivity  with  great  care.  In  the  act  of  copulation  the  male 
mounts  the  back  of  the  female  and  entwines  his  tail  with  hers,  and 
then  seizes  hold  of  tiie  skin  at  the  back  of  her  neck ;  in  this  posi- 
tion they  will  remain  for  hours,  apparently  asleep,  and  in  awaken- 
ing resume  the  procreative  act.  During  the  day  they  are  of  a 
vivid  green  color,  but  as  night  or  darkness  approaches,  they  lose 
the  bright  green  color,  which  becomes  a  rust^-brown,  this  change 
taking  place  gradually  in  spots  and  patches.  This  loss  of  bright 
color  is  also  produced  by  cloudy  weather.  This  species  fights 
fiercely  with  C nemidophorus  Q-lineatus^  and  invariably  conquers 
even  with  opponents  of  twice  their  size.  Under  the  influence  of 
anger  the  under  part  of  the  neck  is  puff'^d  out,  and  the  green  color 
is  then  extremely  bright.  They  shed  their  skins  frequentl}'  during 
confinement,  and  cease  taking  food  during  this  period,  but,  unlike 
the  serpent,  while  undergoing  this  process,  their  eyesight  is  not 
affected.  In  one  individual,  who  had  suffered  the  loss  of  a  portion 
of  his  tail — a  full  inch  and  a  half — it  was  replaced  by  new  growth 
within  six  months. 

Oligosoma  laterale,  Say. 
Ground  Lizard. 

Common,  both  on  island  and  mainland.  Generally  appears 
towards  evening. 

Eumeoei  faioiatas,  Linn. 
Blue-tailed  Lizard. 

Occasionally  met  with  in  wooded  portions  of  Bogue  banks. 
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OPHIDIA. 

Candisona  miliaria,  Linn. 

Spott(Ml  liattlrr.     Ground  Huttlrsnakr. 

A  fvw  individuals  of  this  species  ure  said  to  have  l)eon  seen  on 
Bo<j[iie  banks,  none,  however,  ol)served  or  sceiircd  hy  tiie  writers, 
h\\{  they  are  quite  eomnion  on  Shaekleford  ]>anks,  a  few  miles  from 
Fort  Maeon.  It  has  also  been  taken  on  the  mainland.  It  is  a 
fact  worthy  of  remark,  that,  while  on  BoLfne  banks,  rattlesnakes 
and  moecasins  are  extremely  abnn<lant,  this  is  the  onlv  venomous 
species  found  on  the  neighboring  ibland  of  Shackleford. 

Ancittroden  pisoivorns,  Lac. 
Water  Moecasin. 

Very  numerous  in  woods  of  Bogrne  banks  and  on  the  mainland 
near  wi't  and  marshy  i>laces.  Several  speeimens  of  enormous  size 
seen  red.  They  are  deemed  so  formidal>le  by  the  resitlents,  that, 
durinii:  the  warm  months  of  the  year,  no  inducement  will  cause  a 
visit  to  certain  localities  where  these  reptiles  "use."  In  this  con- 
nection it  may  be  mentioned  that  I>r.  Yarrow  was  informed  l»3' 
several  individuals,  that  both  moccasins  and  rattlesnakes  had  been 
seen  a  number  of  times  swimming  from  the  mainland  to  Boguc 
Island. 

OphiboluB  f^etulut  sayi,  II«>niro<»k. 

Kin;;  Siiakf.     Corn  Snake.     Thunder  Snako. 

Very  c(»mm<u)  on  islands  an<l  on  mainland.  This  serpent  is 
calle«l  *'king  snakr*'  hy  the  residents,  who  state  that  it  fre<iuenlly 
destroys  ln)th  rattlesnakes  and  moccasins,  eatinjr  its  vit'tiras  afler 
the  conflict  is  over,  and  for  this  reason  it  is  held  in  great  esteem 
and  can-fully  protected.  The  tight  which  takes  place  between 
f'r'l'tfitM  ami  iPfJiihnlu:^  has  been  sren  by  several  persons,  and 
was  <lrscribed  as  foHows :  So  s(M)n  as  the  rattlesnake  sees  his 
enemy,  he  endeavors  to  escape,  if  possible,  and  failinix  to  etfeot 
his  ntreat,  instantly  throws  his  body  into  <mu1s.  The  kintr  snake 
aj»proachrs  swiftly,  ami  moves  around  the  rattlesnake  in  a  «*ircle, 
gr.idu.dly  drawing  nrart*r  and  nearrr,  the  rattlesnake  followinjj 
hi-*  lU'diiin  with  hi^  h^-ad.  This  cinular  movement  of  his  antagiv 
nist  appears,  tinally,  to  disconcert  him,  foraft«'r  a  time  it  is  noticed 
his  movement^  are  h^s  eneiirt-tic,  and  tinally,  in  an  unguarded 
moment,  Uj.Ki^n.his  throws  himself  with  lightning  rapidity  upon 
hiuj  and  chokes   him  to  death,  pulls  hi*)   i)>>dy  apart,  and  tlevours 
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him.  In  captivity  they  are  very  gentle,  and  it  requires  ver}'^  severe 
provocation  to  induce  one  to  bite.  Several  specimens  which  were 
kept  in  a  large  box  could  not  be  induced  to  eat  either  mice,  frogs, 
or  toads,  but  as  several  fine  specimens  of  Ophioaaurus  ventralis 
(Daud.),  kept  in  the  same  box,  soon  disappeared,  it  was  easy  to 
account  for  the  apparent  want  of  appetite.  In  fact,  a  large  male 
was  found  in  the  act  of  devouring  one  of  the  "glass  snakes.''  It 
is  believed  that  other  species  of  Ophiboli^  such  as  ().  doliatus 
and  triangulus^  live  upon  the  islands  as  well  as  the  mainland,  but 
none  have  been  noticed. 

CyolopMs  yernallB,  De  Kay. 
Green  Snake. 

This  species  is  very  common  on  the  islands  and  mainland,  and  Cj     ?. 

according  to  the  writers'  experience  is,  contrary  to  the  generally 
accepted  statement,  extremely  irritable  in  captivit}',  biting  fiercely 
if  disturbed. 

Coluber  qnadrivittatiiBi  Holbrook. 
Chicken-snake. 

Very  numerous  in  woods  of  islands  and  mainland. 

Coluber  gn^ttatus,  Linn. 
Spotted  Racer. 

Same  remarks  apply  as  to  the  preceding  species. 

Heterodon  platyrbinuB,  Latr. 

Sand  Viper.     Hog-nose  Snake.     Puff  Adder.     Blowing  Adder. 

Uncommon  on  islands,  a  single  specimen  only  having  been  cap- 
tured on  Bogue  banks,  Nov.  1871.  Thouglit  to  be  poisonous  by 
residents. 

DromicuB  flavilatus,  Cope. 

This  new  and  interesting  species  was  discovered  by  Dr.  H.  C. 
Yarrow,  in  the  month  of  Nov.  1871,  on  Bogue  banks  some  eight 
miles  south  of  Fort  Macon,  near  marsliy  ground;  and  a  second 
individual  was  seen  some  months  later  at  the  same  place,  but  was 
not  captured,  as  it  escaped  into  the  water.  The  specimen  was 
forwarded  alive  to  Prof.  E.  D.  Cope,  who  at  once  declared  it  new 
to  science,  and  described  it  in  the  Proceedings  of  the  Academy  of 
Natural  Sciences  of  Phila.  for  1871,  p.  223.  At  this  time  some 
doubts  were  expressed  as  to  whether  a  second  specimen  would 
ever  be  secured,  but  the  diagnosis  of  this  eminent  herpetologist 
has  lately  been  confirmed  by  the  discovery  and  capture  of  another 
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specimen  by  Mrs.  A.  D.  Lungren,  of  Volusia,  Florida,  as  recorded 
in  Am.  Nat,  Sept.  1877,  p.  565. 

IV.  BATRACIIIA. 

Bana  temporaria  lylyatioa  (Linn.),  Lee. 
Wood  Frog. 

Uncommon,  but  few  having  been  seen  on  islands;  more  fre- 
quently met  with  on  mainland. 

Hyla  yeriioolor,  Le  Cont«. 
Tree  Frog  or  Toad. 

Very  common  on  islands  and  mainland. 

SoapliiopiiB  holbroold,  Harlan. 
Solitary  Spade  Foot. 

A  single  specimen  onl}'  seen  in  woods  of  Bogue  banks,  but  it 
is  doubtless  found  in  the  mainland.  Its  nocturnal  habits  may 
account  for  its  apparent  scarcity. 

Plethoden  oinereni  erythronotni  (Qreen),  Cope. 
Ked-!)acked  Salamander.     Mud-puppy. 

Common.  Residents  fear  it,  as  they  do  most  of  the  lizards  and 
salamanders. 

Ampliinma  meant,  Lion. 

Mud  Snake.     Congo-snake. 

This  species  occurs,  without  doubt,  but  it  has  not  l)een  noticed 
b}'  the  writers. 

Siren  laeertina,  Linn. 

Has  been  occasionally  observed  by  those  engaged  in  digging 
ditches. 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  INVERTEBRATE  FOSSILS  FROM 
THE  CARBONIFEROUS  AND  UPPER  SILURIAN  ROCKS  OF  ILLINOIS 
AND  INDIANA. 

BY  C.  A.  WHITE,  M.D. 

The  fossils  herein  described  are  a  part  of  an  important  collec- 
tion that  has  been  sent  to  me  for  study  by  Mr.  AVilliam  Ginle}^, 
of  Danville,  Illinois,  at  which  loealit}'  a  large  part  of  the  collection 
was  made.  Otiiers  were  obtained  by  him,  and  b}^  Mr.  AVilliam 
Gibson,  from  well-known  localities,  and  some  new  ones,  in  both 
the  States  mentioned  in  the  title.  The  frequent  discovery  of  new 
forms  and  interesting  t^^pes  in  districts,  the  fossils  of  whicii  have 
been  studied  by  so  many  able  paleontologists,  shows  the  extraor- 
dinary profusion  and  variet}'  of  invertebrate  life  during  paleozoic 
time,  in  tiiat  great  region  of  which  the  States  of  Illinois  and  In- 
diana now  form  a  part.  Collections  of  this  kind  also  suggest 
man3^  important  questions  to  the  philosophical  paleontologist, 
which,  however,  it  is  not  the  purpose  of  the  author  to  discuss  in 
the  present  paper. 

RADIATA. 

ACTINOZOA. 

Genus  BABTPHTLLUM,  Edwards  and  Haime. 
Baryphyllum  fungnluB,  White. 

Coralhim  depressed,  discoid  ;  inferior  surface  plain,  or  slightly 
concave,  the  principal,  as  well  as  some  of  the  secondary  septa 
appearing  through  the  obscurely  developed  epitheca ;  peripherj' 
moderately  sharp,  upper  or  calycular  surface  gentl}'  convex;  septal 
fossett  only  slightly  developed ;  septa  numerous  but  distinct;  the 
principal  septum  opposite  the  septal  fossett  much  stronger  than 
any  of  the  others  ;  the  other  primary  and  secondary  septa  both  of 
about  equal  strength,  sharp  upon  their  edges  and  slightly  sinuous 
and  irregular  in  their  course.  The  irregular  disposition  of  the 
secondary  septa,  peculiar  to  the  genus  Bayyphyllum,  is  well-marked 
in  this  species. 

Diameter,  10  ram.;  heigiit,  2^  mm. 

Oidy  a  single  example  of  this   species   has   been  discovered, 
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hlii^ht  imperfections  of  wiiich  obscure  the  centre  of  the  nnder  sur- 
fiice  an<l  also,  in  part,  the  septal  fossetl. 

This  spi*cies  differs  conspicuously  from  B,  Verneuilinnum^  Ed- 
wanls  and  llaime,  the  species  ujion  which  the  genus  was  founded, 
and  which  was  obtained  from  the  Devonian  of  Perry  Count3-, 
TenncMset?  (see  Monog.  Polypiers  Fossiles  des  Terr.  Paleozoiipies), 
in  the  unich  greater  numlicr  of  secondary  sei)ta  as  well  as  in  other 
details. 

Posititm  and  locality.  Shales  of  tiie  age  of  the  Niagara  Group, 
township  of  Waldron,  Shelby  County,  Indiana. 

ECHINODERMATA. 

Qenus  PLATTCBINU8,  MiUer. 
Platyorinai  Bonoeniis,  AVhitr. 

IJody  </f  the  ordinary  cup-shape,  moderately  deep ;  base  shallow 
basin-shaped,  concave  at  the  middle  of  the  under  side,  or  appearinp^ 
to  \)i'  s<i  in  consecpience  of  the  presence  of  a  moderately  broad  and 
htrong  circular  ridge  surrounding  the  central  portion,  and  not 
extending  outward  tpiite  to  the  borders  of  the  base.  First  radial 
piecrs  about  as  long  as  wide,  having  the  shape  and  characteristics 
of  outline  usual  in  cup-shaped  bodies  of  this  genus,  scarcely  more 
convex  than  the  general  convexity  of  the  body;  facet  for  the 
articulation  of  the  second  radial  pieces  shallow ;  second  radial 
pieces  very  small,  and  transversely  subrhon)bic  in  outline.  Upon 
the  se<*ond  radial  pieces  the  rays  divide  into  two  secondary  rays, 
the  firnt  piece  of  each  articulating  upon  the  second  radial,  but 
also  abutting,  in  part,  upon  the  upper  border  of  the  first  radial. 
The  secondary  rays  consist  of  two  pieces  each,  upon  the  up|)er- 
mo.st  of  which  they  again  divide,  the  outer  arms  of  each  division 
from  that  point  upward  continuing  simple  to  the  end,  while  the 
two  inner  subdivisions  of  the  ray  again  divide  into  two  arms  each, 
upon  the  second  piece  above  tirst  division,  beyond  which  all  tlio 
arms  of  the  whole  ray,  six  in  number,  are  simple,  making  liO  arms 
for  the  whole  body.  The  arms  are  moderately  slender,  compara- 
tively short,  and  for  the  lirst  two  or  three  pieces  above  the  last 
l)ifur<ati<in  they  consist  of  single  wedge-shaped  pieces;  but  above 
that  tliev  are  made  up  of  the  usual  double  interlocking  series  of 
pieces.  The  only  examples  yet  discovered  have  their  arms  so 
closely   folded   together   that  the  i>inules  are   hidden   from  view. 
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Witli  the  arms  thus  folded  the  whole  animal  had  an  obovate  form. 
The  stem,  near  the  body,  is  moderately  strong,  and  slightly  ellip- 
tical in  outline  of  transverse  section.  Surface  nearly  smooth,  or 
faintl}'^  corrugated.  The  part  of  the  body  above  the  calyx  un- 
known. 

Height  of  body  to  the  top  of  the  first  radials,  8  mm. ;  greatest 
breadth,  10  mm.;  height  from  the  base  of  the  body  to  the  top  of 
the  arms,  26  mm. 

This  species  resembles  P.  sequalis^  Hall,  as  figured  b}''  Meek  and 
Worthen  in  Volume  Y.  of  the  Illinois  Geological  Reports;  but  it 
differs  from  that  species  in  having  the  base  concave  instead  of 
protuberant,  in  the  proportions  of  the  body,  the  comparative 
shortness  of  the  arms,  and  in  wanting  the  peculiar  geniculation  of 
the  pieces  of  the  double  scries  composing  the  arms.  It  resembles 
P.  Isevis^  Miller,  as  figured  by  de  Koninck  and  le  Hon  on  plate 
yj.  Recherches  sur  les  Crinoides  du  Terraine  Carbonifere  de  la 
Belgique,  but  it  differs  in  having  only  two,  instead  of  three 
primary  radial  pieces  to  each  ray,  and  also  in  other  details  of 
structure. 

Position  and  locality.  Subcarboniferous  limestone,  probably 
equivalent  with  the  Keokuk  limestone,  Bono,  Lawrence  County, 
Indiana. 

Genus  8CAFHI0CBINUS,  Hall. 
Scapluocrinui  Gibsonii  White. 

Bod}^  of  medium  size,  or  comparatively  small ;  calyx  roughly 
cup-shaped  ;  plates  moderately  thick  and  protuberant,  especially 
the  radials  and  the  fiist  anal ;  base  small,  nearly  or  quite  covered 
by  the  upper  joint  of  the  column;  subradial  plates  comparatively 
large,  tumid ;  first  radials  broader,  but  scarcely  larger  than  the 
sabradials;  sutures  between  the  plates  of  the  calyx  impressed, 
especially  at  the  points  where  the  angles  meet,  and  where  there  is 
a  pit-like  depression  which  increases  the  tumid  appearance  of  the 
plates,  and  gives  the  calyx  a  somewhat  shrivelled  aspect ;  anal 
space  comparatively  large.  The  postero-lateral  rays  consist  of 
three  pieces,  including  the  first  radials,  and  upon  each  of  the  third 
radials  the  first  bifurcation  takes  place,  and  above  this  the  poste- 
rior secondary  branch  only  bifurcates,  and  this  third  bifurcation 
takes  place  on  the  eighth  piece  above  the  second  bifurcation ; 
giving  five  arms  for  each  of  the  postero-lateral  rays,  beyond  all 
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the  bifurcations.  All  the  i)ieee8  of  the  rays,  including  those  of 
both  the  primary  and  subordinate  divisions,  have  a  tendency  to 
become  angular  upon  the  back,  especially  at  the  upper  side.  This, 
together  with  the  ai)parent  corrugation  of  the  calyx  and  the  zig- 
zag articulation  of  the  joints  of  the  arms  near  their  upper  ends, 
gives  the  whole  specimen  a  good  degree  of  asperity  of  aspect. 
Pinnies  strong  and  somewhat  angular,  one  arising  from  each  joint 
of  the  arms  and  subordinate  divisions  of  the  rays,  upon  alternate 
sides.  The  other  rays  are  not  full}'  known,  but  they  apparently 
bifurcate  in  nearly  the  same  manner  as  the  postero-lateral  ones. 
Column  moderately  large,  com[)08ed  of  irregularly  alternating 
larger  and  smaller  pieces.  The  whole  surface  of  body,  arms,  and 
column  distinctly  granular. 

Breadth  of  bo<ly.  7  mm. ;  height  from  base  to  top  of  first  radial 
pieces,  4  mm.:  height  from  base  of  body  to  the  top  of  the  arms, 
35  mm. 

This  species  resembles  S.  a^junlis^  Hall,  as  figured  in  Vol.  V.  of 
the  Illinois  Geological  Survey,  more  nearly  than  any  other  known 
to  me,  but  it  differs  from  that  species  in  the  much  greater  propor- 
tionate length  of  the  arms,  as  well  as  their  number,  and  the  man- 
ner of  their  bifurcation,  In^sides  the  difference  in  the  character  of 
the  surface.  A  conspicuous  <lifference  is  seen  in  the  divisions  of 
the  rays;  N.  n(fu(ilii<  having  eight  arms  b}'  the  ultimate  division 
of  eaeh  postero-lateral  ray,  while  the  species  under  discussion  has 
only  five.  In  the  former  species  also,  the  joints  of  the  upper  part 
of  the  arms  lack  that  zigzag  arrangement  that  they  have  in  the 
latter;  and  the  general  asperity  of  aspect  of  the  latter  is  wanting 
in  the  former. 

The  sj»eeific  name  of  this  species  is  given  in  honor  of  Mr.  Wil- 
liam (iibson,  from  whom  I  have  receive<l  many  fine  fossils  for 
examination. 

pt/sifion  ami  localifij,  Subcarboniferous  strata,  probably  equiva- 
lent with  the  Keokuk  limestone,  (Vawfordsville,  Indiana. 

Mr.  (furlev's  collection  also  contains  an  exami)le  from  Hono, 
Lawrence  County,  Indiana,  that  seems  to  Ixilong  to  this  si)ecies. 

Seaphioorinni  Oarleji,  White. 

Ho<ly  of  medium  size  or  somewhat  less;  calyx  roughly  cup- 
sliaped  ;  subratlial,  first  an:d,  and  first  radial  plates  prominent, 
the  sutures  Ix'ing  deeply  impressed  ;  base  nearly  covered  by  the 
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last  joint  of  the  column  ;  snbradial  and  first  anal  plates  as  large 
as,  or  a  little  larger  than,tlie  first  radials  ;  the  anterior,  and  tiie 
two  antero-lateral  rays  only  are  known.  These  rays  consist  of 
three  pieces  eacli,  including  the  first  radials,  already  mentioned  as 
a  part  of  the  calyx,  and  upon  the  third  one  the  first  bifurcation 
takes  place,  each  division  being  once  more  bifurcated  at  varying 
distances  from  the  first.  In  the  anterior  ray  the  second  bifurcation 
takes  place  upon  the  eleventh  piece  from  the  first.  In  tiie  antero- 
lateral rays,  the  second  bifurcation  takes  place  upon  tlie  nintii 
piece  of  the  anterior  branch  of  each  of  tliose  raj's  from  the  first 
bifurcation,  and  upon  the  seventh  piece,  of  the  posterior  branch. 
Near  the  tips  of  some  of  the  arms  there  is  still  another  bifurcation, 
the  divisions  of  whicli  being  small,  may  easily  be  overlooked,  or 
confounded  with  the  coarse  pinules.  The  pinnies  are  large,  long, 
and  angular,  each  piece  of  all  the  divisions  of  the  arms  above  the 
first  bifurcation  of  the  rays  bearing  one,  which  are  arranged  upon 
alternate  sides.  The  backs  of  all  the  divisions  of  the  rays  are 
rounded,  and  have  little  or  no  tendency  to  become  angular,  except 
perhaps  toward  the  extremity  of  the  arms. 

Column  composed  of  irregularly  alternating  larger  and  smaller 
pieces.     Surface  granular. 

Height  of  body  from  base  to  the  top  of  the  first  radials,  3  mm. ; 
breadth  at  top  of  the  first  radials,  4  mm. ;  height  from  base  to  top 
of  arms,  28  ram. 

The  calyx  of  this  species  closely  resembles  tiiat  of  S.  Oihsoni^ 
especially  in  tiie  tumiditj'  of  the  subradial  and  first  anal  pieces, 
and  in  the  character  of  the  column  ;  but  it  differs  very  materially 
from  that  species  in  the  number  of  arms  and  the  character  of  their 
bifurcations,  as  well  as  in  the  surface  markings  and  other  details. 

The  specific  name  is  given  in  honor  of  Mr.  William  Gurley,  its 
discoverer. 

Position  and  locality.  Subcarboniferous  strata,  probably  equiva- 
lent with  the  Keokuk  limestone,  Crawfordsville,  Illinois. 

Genus  LEFIDESTHES,  Meek  and  Worthen. 
LepidestlieB  Colletti,  White. 

General  form  apparentl}'^  ovate.  Tnterambulacral  areas  very 
narrow,  linear,  slightly  convex  from  side  to  side,  composed  of 
four  or  five  rows  of  small  plates,  which  rows  apparently  do  not 
decrease  in  number,  except,  perhaps,  at  either  extremity.     Ambu- 
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latTjil  areas  l>road,  partaking  of  the  convexity  of  the  body,  lance- 
oval  in  outline,  and  live  or  six  times  as  broad  as  the  interambu- 
buial  areas  are.  An»bulacral  areas  made  up  of  very  numerous 
Huiall  rhombic  plates,  the  transverse  diameter  of  which  is  a  little 
jjjri'ater  than  the  vertical ;  their  lateral  angles  mo<lerately  acute, 
and  interlocking  so  that  they  appear  to  be  arranged  in  oblique 
rows;  size  of  the  plates  nearly  uniform  throughout  the  Held, 
exei'pt  that  they  all  become  a  little  smaller  near  both  the  upper 
and  lowt-r  extremities  of  the  body.  The  nund)er  of  vertical  rows 
of  thesr  plates  in  each  fiehl  is  apparently  18  or  20.  Each  ambu- 
lacral  plate  has  two  distinct  round  pores  near  each  other  and  near 
the  upper  angle  of  the  plate.  Surface  granules  small,  more  dis* 
tinct  upon  the  interambulacral  than  upon  the  ambulacral  plates. 

Only  one  specimen  of  this  species  has  been  discovere<l,  and  this 
is  in  a  crushed  condition.  The  original  height  was  about  45  mil- 
limetres, and  its  transverse  diameter  probably  considerably  less. 

The  crushed  condition  of  the  s|)ecimen  causes  some  doubt  as  to 
the  true  number  of  longitudinal  rows  of  interambulacral  plates, 
but  thev  I'vidi'Utlv  tlo  not  exceed  live.  There  seems  to  be  onlv 
f(Mir  r<>ws  to  each  area,  one  row  of  comparatively  large  plates, 
with  two  rows  of  smaller  ones  on  the  ri^ht-hand  side  of  it  and 
one  r(»w  on  the  left.  This  want  of  bilateral  svmmetrv  sujjgest^ 
the  possibility  that  one  row  on  the  left-hand  side  of  the  row  of 
larm*  plates  has  been  forced  beneath  the  others  by  pressure,  but  a 
careful  examination  fails  to  reveal  anv  evidence  of  it. 

This  species  is  clearly  dislinguishe<l  from  L.  CVny/,  M.  and  W., 
the  oidy  other  known  sj)ecies  of  the  genus,  by  the  very  much  nar- 
rower interambulacral  areas,  the  dilferent  and  varying  proportions 
of  the  plates  (•ou)p(»ing  the  former  areas,  as  well  as  some  other 
important  but  les«,  conspicuous  dilferences. 

The  spccifu'  nanir  is  givrn  in  honor  of  lion.  John  (\)llett,  of 
Newport,  Indiana,  whose  ellectivu  labors  in  the  geology  of  that 
State  are  well  known  and  hiirhlv  valued. 

pitsttinn  and  Inrtihfif.  SulM'arbonifcrous  strata,  probably  equiv- 
alent with  the  Keokuk  limestone,  Salem,  Washington  County, 
Indiana. 
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MOLLUSCA. 

POLYZOA. 

Genus  FTILODYCTIA,  Lonsdale. 
Ftilodyotia  triangpilata,  White. 

Coralluin  apparently  ramose,  transverse  section  triangular,  the 
three  sides  being  either  flat  or  concave,  usually  the  latter,  and 
poriferous  ;  the  three  edges  sharp ;  the  laminar  axis  consisting 
of  three  divisions  which  end  respectively  at  the  three  edges,  and 
meet  at  the  centre  of  the  corallum;  pores  well  developed,  but  not 
arranged  in  the  regular  order  that  is  common  in  this  genus,  nor 
are  they  bounded  by  any  longitudinal  or  transverse  lines  or 
ridges. 

Their  mouths  are  moderately  prominent,  slightly  oval,  the  di- 
rection of  the  longer  diameter  subject  to  no  regularity.  The 
breadth  of  the  sides  of  the  corallum  varies  from  3  to  5  milli- 
metres ;  full  length  unknown. 

This  species  differs  from  typical  forms  of  Ptilodyctia^  in  having 
three  flat  or  concave  sides  instead  of  two  convex  ones ;  in  the 
axis  being  consequently  tripartite,  and  in  the  irregular  disposition 
of  the  pores  upon  the  surface. 

Position  and  locality.     Coal-measure  strata,  Danville,  Illinois. 

CONCHIFERA. 

Genua  ASTABTELLA,  HalL 
Astartella  Gurleyi,  White. 

Shell  small,  not  very  gibbous,  subtetrahedral  in  outline ;  ante- 
rior end  truncated  from  the  beaks  obliquely  downward  and  for- 
ward to  about  mid-height  of  the  shell,  where  the  front  is  sharply 
rounded  to  the  somewhat  broadly  rounded  base  ;  posterior  border 
broadly  convex,  and  joining  both  the  basal  and  dorsal  margins  by 
more  abrupt  curves ;  dorsal  margin  comparatively  short,  nearly 
straight ;  beaks  small,  umbones  not  elevated  nor  very  prominent. 
An  indistinctly  defined  umbonal  ridge  extends  from  each  of  the 
umbones  to  the  postero-basal  margin,  behind  which  the  shell  is 
slightly  compressed.  Surface  marked  by  concentric  furrows, 
which  are  separated  by  sharp  linear  ridges. 

Length  of  an  example  of  average  size  among  those  of  the  col- 
lection, 7  millimetres  ;  height  from  base  to  beaks  4^  imllimetres. 
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Tliis  species  differs  from  A,  vera^  Ilall,  with  which  it  is  sonie- 
timos  jiRSociated,  in  its  smaller  size,  in  the  slight  prominence  an<l 
want  of  elevation  of  the  nml)ones,the  greater  proportional  projec- 
tion of  the  front  beyond  the  beaks,  and  in  being  wider  beliind 
than  in  front,  the  reverse  being  the  case  with  A.  vera.  The  spe- 
cific name  is  given  in  honor  of  Mr.  William  Gurley,  in  whose  col- 
lection only  1  have  seen  the  species. 

Position  and  localitij.     Coal-measure  strata,  Danville,  Illinois. 

Qenus  NAUTILUS,  Breynius. 
Nautilus  Danvilleniii,  White. 

Shell  moderately  large,  umbilicus  deep,  but  not  very  broad, 
showing  all  the  volutions;  volutions  apparently  four,  increasing 
rapidly  in  sizr,  very  slightly  embracing,  subtrihedral  in  cross  sec- 
tion, the  two  sides  of  the  volution  forming  two  sides  of  that  out- 
line, while  the  inner  side  of  the  volution  forms  its  third  side  ; 
sides  of  the  volution  plain,  nearly  flat  or  slightly  convex;  dorsum 
very  narrow,  concave,  and  marked  at  either  edge,  where  it  Jr>iiis 
the  side,  by  a  row  of  longitudinally  compressed  nodes.  The  sides 
are  rounded  abruptly  into  the  umbilicus,  which  is  unusually  deei>- 
ened  by  the  diameter  of  the  volutions  being  greater  at  the  inner 
side  than  elsewhere.  Septa  plain,  somewhat  deeply,  concave  dorso- 
ventrally,  but  less  so  transversely ;  siphuncle  subcentral,  a  little 
nearer  to  the  dorsal  than  the  ventral  side.  Surface  smooth,  ex- 
ee}>t  the  ordinary  lines  of  growth  and  the  two  rows  of  dors:il 
nodes  before  referred  to.     Shell  thin. 

The  specimens  being  imperfect,  the  exact  form  of  the  aperture 
is  not  accurately  known,  but  the  lines  of  growth  show  the  lateral 
margins  to  have  been  sigmoid,  and  the  dorsal  margin  concave. 
These  lines  also  indicate  that  the  aperture  was  obliipie  to  the 
diameter  of  the  plane  of  the  shell,  the  dorsal  portion  retreating, 
and  the  ventral  projecting. 

Transverse  diameter  of  a  volution  of  less  than  full  adult  size, 
from  edge  to  edge  of  the  umbilicus,  4  centimetres;  dorso-ventral 
width  of  its  sides,;')  centimetres;  breadth  of  dorsum,  10  milli- 
metres; the  full  diameter  of  plane  of  the  largest  example  discov- 
ered, about  l.'i  centimetres. 

The  narrow  concave  dorsum,  with  its  two  rows  of  compressed 
noiles ;  the  plain,  flattened  sides  of  the  volutions  and  their  great- 
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est  diameter  being  adjacent  to  the  umbilicus,  are  characters  that 
distinguish  this  species  from  all  others  known  to  me. 

Position  and  locality.     Coal-measure  strata,  Danville,  Illinois. 

ARTICULATA. 
VERMES. 

Genus  SEBFULA,  Linnasus. 
Serpnla  Insita,  White. 

Permeating  an  earthy  carbonaceous  laj'er  of  the  coal-measure 
strata  at  Newport,  Vermilion  County,  Indiana,  are  abundant 
fragments  of  a  very  small  serpula,  which  evidently  burrowed  in 
the  mass  when  it  was  in  the  condition  of  mud.  Also  sessile  upon 
the  surface  of  some  embedded  shells  are  some  nearly  perfect  ex- 
amples of  the  same  species.  The  species  of  this  genus  are  usually 
so  devoid  of  characteristics  that  clearly  separate  them  from  each 
other,  that  a  distinctive  diagnosis  is  difficult  or  impossible.  This 
species  is  not  likely  to  be  mistaken  for  any  other,  in  consequence 
of  its  very  small  size,  and  because  no  other  is  known  in  the  rocks 
of  that  age  in  that  region.  It  is  named  for  the  convenience  of 
fully  classifying  all  the  collections  of  fossils  which  are  yielded  by 
the  rich  strata  of  the  coal-measures  of  Illinois  and  Indiana,  as 
well  as  the  adjoining  States.  This  species  may  be  characterized 
as  minute,  sessile  or  free,  tortuous,  subcylindr,ical. 
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February  5,  1878. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Thirty-two  persons  present. 

The  deatlis  of  Andrew  Murray,  a  correspondent,  and  of  Dr.  Chan. 
L.  Cassin,  U.  S.  X.,  a  member  of  tiie  Academy,  were  announced. 

Nitte  on  Cah/ranthus  Floridus, — Mr.  Thomas  Meehan  said, 
tliough  this  plant  has  been  under  culture  for  many  years,  the 
fruit  was  rarely  seen.  In  correspondence  with  a  leading  author, 
it  had  been  8u<jo;esled  that  the  plant  mij^ht  l)e  incapable  of  self- 
fertilization,  and  that,  being  so  far  from  its  native  place,  the 
special  insect  arranged  to  be  the  agent  in  fertilization  had  not 
followed  it.  Since  that  time  Mr.  Meehan  had  obtained  seeds  from 
the  Cumberland  Mountains  in  TiMinessee,  and  plants  from  tliese 
had  tlowered  on  his  grounds,  many  of  them  producing  fruit  in  the 
greatest  abundance,  while  the  old  plants  still  remained  as  bar- 
ren as  thev  ever  were.  It  was  therefore  clearlv  a  case  in  which 
insects  had  no  agency  one  way  or  the  other.  There  was,  he  said, 
in  plants  two  distinct  forms  of  force — the  vegetative  and  the  re- 
productive; the  one  growing  out  of  and  dependent  on  the  other, 
and  yet  to  a  certain  extent  antagonistic;  and  that  these  forces 
had  their  lines  especially  in  the  petaloid  and  staminoid  verticils, 
and  this  resulted  in  producing  some  individual  plants  abundantly 
productive  of  fruit,  while  c»thers  were  almost  or  wholly  l)arren. 
This  was  the  case  with  most  species  of  plants.  The  lines  were 
never  exactly  drawn  between  these  forces.  In  the  case  of  the 
Calycanthus,  the  earliest  individual  introduced  to  culture  haj>- 
pened  to  be  one  that  favc>red  the  vegetative  side,  and  in  which  the 
reproductive  had  but  little  j)ower,  and  this  individual,  as  often 
happens  in  nurseries,  had  been  propagate<l  from  by  cuttings  or 
offsets  and  widely  distributed.  It  was  in  this  direction  that  we 
had  to  look  for  the  explanation  of  many  similar  experiences,  and 
not  merelv  to  the  necessitv  for  cross-fertilization. 

He  further  called  attention  to  the  carpellary  structure  of  the 
capstdes  of  the  Calycanthus  exhibited.  It  was  not  formed  of  a 
single  verticil  of  primary  leaves,  but  of  many,  as  might  be  Si^^n 
by  the  traces  of  the  veins  of  the  original  leaves  on  the  capsule. 
In  n)ost  species  of  plants  of  this  character  tlu?  action  of  the  re- 
pnnluctive  over  the  vegetative  force  is  so  powerful,  that  the  trans- 
formation is  compU-te,  and  the  casual  observer  could  scarcely  be- 
lieve that  a  seed-vessel  was  but  a  niass  of  metamorphosed  leaves. 
In  this  case  we  might  say  that  the  veu:«*tative  force  ha<l  achievocl 
cou'^idcrable  headway  brfore  the  reproductive  force  had  been  able 
to  bend  the  other  to  its  own  purposes. 
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DiHtinctwe  Chay^aclera  of  Teeth, — Dr.  Harrison  Allen  pro- 
posed to  distinguisli  tlie  buccal  from  the  palatal  side  of  human 
upper  molars  by  the  preseuce  of  a  sulcus  upou  the  latter  surfaces 
and  its  absence  from  the  former.  The  bicuspid  teeth  were  found 
to  present  crowns  having  an  anterior  and  posterior  limiting  ridge 
upon  their  grinding  surfaces.  These  ridges  are  inconstant  in  the 
molars,  notably-  upon  the  posterior  edges  of  their  crowns.  Upon 
the  anterior  edges  they,  as  a  rule,  are  seen,  and  recall  the  pecu- 
liarity of  the  similar  teeth  of  Cynocephalus  and  Semnopithecua, 
When  a  human  molar  exhibits  the  antero-palatal  cusp  united  to 
the  antero-buccal  cusp  by  a  well-pronounced  limiting  ridge  it  was 
thought  to  be  an  instance  of  reversion  of  the  human  to  the  quad- 
rumanous  type. 


February  12. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-one  persons  present. 
The  following  papers  were  presented  for  publication  : — 

"Notes  on  North  American  Caridea  in  the  Museum  of  the  Pea- 
body  Academ}^  of  Sciences  at  Salem,  Mass."     83^  J.  S.  Kingsle}'. 

"  Additions  to  Mr.  Cooke's  paper  on  the  Yalsei  of  the  United 
States."     By  W.  C.  Stevenson,  Jr. 

The  deaths  of  George  T.  Barker,  Thomas  P.  Remington,  and 
Wm.  Welsh,  members  of  the  Academ^^  were  announced. 


February  19. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-three  persons  present. 

Foliaceous  sepals  in  Hepatica, — Mr.  Martindale  exhibited  a 
specimen  of  Hepatica  triloba  which  he  had  collected  near  tlie 
mouth  of  the  Wissahickon  Creek,  in  April,  1877,  all  the  flower 
stalks  of  which  had  produced  leaves  in  the  place  of  sepals  similar 
in  shape  to  those  usually  produced  on  the  leaf  stalks,  but  only 
about  one-half  their  size ;  and  then  spoke  of  the  causes  of  tiiis 
change  of  condition.  He  stated  that  investigators  in  the  study 
of  this  branch  of  the  vegetable  kinjjdom  had  lontr  since  attributed 
any  deviation  from  the  normal  character  as  due,  not  to  a  want  of 
vitality,  but  to  a  superabundance  of  vitality,  and  claimed  that 
this  specimen  was  a  fair  illustration,  and  a  confirmation  of  that 
theory,  it  being  the  largest  specimen  he  had  ever  seen.     The  great 
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fibnndance  of  roots,  tlie  presence  of  a  large  number  of  leaves  of 
the  preeediniT  year,  which  had  remained  attached  to  the  plant 
throuirlioiit  tl)e  winter,  the  true  leaves  of  the  season  just  Ixeeomiiig 
visil)U»,  and  which  appeared  to  be  of  jjreater  abundance  than  tiiose 
of  a  former  year's  growth,  all  gave  evidence  of  the  presence  of  an 
unusual  amount  of  vitality.  No  flowers  had  been  producetl  at 
all,  at  the  same  time  the  flower  stalks  which  had  i)r(Mluced  leaves 
were  ex«*eedingly  numerous.  This  morphologic  change  gave  evi- 
dence of  slill  another:  as  these  leaves  u|)on  dose  examination 
W(»re  found  to  be  covered  with  a  fungoid  growth  of  a  low  ty|K?, 
the  tendency  of  whi(^h  may  have  been  to  dwarf  or  disturb  tlie  full 
and  free  exercise  of  the  vital  force  of  the  plant. 

Mr.  Thomas  Mkkiian  olwerved  that  he  was  not  prepared  to 
sav  that  extra  vigorous  growth  in  a  ])lant  had  any  relation  to 
morphological  chang»»s  in  the  parts  of  the  inflorescence,  but  lie 
regar<le(l  with  great  interest  the  speciuicn  exhibited,  because 
he  bflirved  the  normal  change  of  leaves  to  sepals  would  not  have 
been  iuterferrd  with  but  for  tlu*  presence  of  the  minute  fungus. 
As  in  the  caM»s  whirh  he  had  in  the  [K'lst  brought  to  the  notice 
of  the  Arademy,  where  Enj^horhin  ftrosfy^afa  and  Portuhn^a  oft'- 
rfirtti  bt'came  erect  when  attacked  by  an  .Kciiltum^  he  thought 
the  present  an  illustration  that  varying  phases  of  nutrition  gov- 
erned form.  We  know  from  many  observations  that  interference 
%vith  nutrition  ha<l  an  influence  on  morphological  changes.  Tlie 
calla  { Ili'-hnnlia  .K/Jiinpica)  which  uucU'r  one  systom  of  culture 
pHnluced  all  leavi's,  under  others  had  souu'  of  them  chanjzed  to 
its  white  spathaceous  flowers,  and  a  rinired  branch  would  often 
i-ausf  what  would  otherwise  have  been  leaves  and  branches  to 
become  flowers  and  fruit.  It  was  a  great  point  gained  to  juTceive 
the  airent  in  the  change,  though  the  i)recise  law  influencing  tlie 
agent  was  slill  obscure. 

On  i'ifn'nr  nr  Vrlioir  Qtinrtz. —  Prof.  Lkihy  made  remark!^  on 
citrine  or  yellow  «piartz  with  th»'  hopt»  of  eliciting  more  accurate 
information  as  to  its  origin.  Cut  as  a  g«*m  it  is  common,  and  is 
soM  by  the  jewfllers  (almost  to  the  exchision  of  the  true  mineral) 
for  topaz.  1'he  cut  spfcinn'us  of  citrine  occur  in  all  shades,  fr«>m 
a  [lalf  straw-yellow  to  the  richest  oraiigi'  hue,  often  with  a  brown 
tiuiie  more  or  less  «leep.  Tucut  specimens  of  the  mineral  of  equal 
quality  in  color  are  rare  in  mineralo-^ieal  collections.  Pale  yellow 
citrine  is  derived  from  many  hx-alities,  but  the  best  and  deeper 
(•iilMred  varieties  are  said  to  eome  from  I>ra/ii.  In  the  museum 
of  the  .Veademy  there  is  a  prbbl(>  of  pale  y»*llow  citrin*',  al»out  the 
size  of  :i  fi«»i,  presented  from  the  lirazilian  colIecti«ui,  at  the  close 
of  the  late  International  KxhibitiDU.  In  the  display  of  ipiartzen 
fd'the  Brazilian  collreti<»n  no  darker  speeimen.s  «»f  the  citrine  were 
ob-»er\  ed. 
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Some  authorities  refer  to  citrine  as  probably  being  produced  b}*- 
burning  amethyst  or  smoky-quartz  {Klnge:  Handb.  Edelstein- 
kunde^  374;  Lange :  Halbedelsteine^  SO),  Prof.  Leidy  exhibited 
clear,  colorless  specimens  of  quartz,  cut  and  in  the  natural  cr3^stal, 
which  he  said  were  amethysts  and  smoky-quartz,  wliieh  had  been 
submitted  for  a  short  time  to  a  moderate  red  lieat,  resulting  in 
the  total  expulsion  of  all  color.  Smoky-quartz  of  the  darkest  hue, 
from  Paris,  Maine;  Hot  Springs,  Arkansas;  and  Pike's  Peak, 
Colorado,  have  the  color  completely  dissipated  after  a  short  ex- 
posure to  moderate  red  heat.  Perhaps  heating  under  peculiar  cir- 
cumstances may  convert  the  usual  color  of  amethyst  into  the 
yellow  of  the  citrine,  but  specimens  heated  in  the  ordinary  man- 
ner did  not  indicate  such  a  change. 


February  26. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-two  persons  present. 

The  deaths  of  Prof.  Andreas  Ketzius  and  of  Dr.  0.  A.  L.  Morch, 
correspondents,  were  announced. 

Papers  entitled  "  Distribution  of  Spiders  by  the  Trade  Winds," 
and  "  The  Basilica  Spider  (Epeira  basilica),"  by  the  Rev.  H.  C. 
McCook,  were  presented  for  publication. 

J.  Gozzardini,  Bologna;  G.  Meneghini,  Pisa ;  Antoine  Stoppani, 
Milan;  Francisco  Coello,  Madrid;  J.  J.  Steenstrup,  Copenhagen; 
F.  Steenstrup,  Copenhagen;  R.  Brough  Smyth,  Melbourne;  Ed- 
ouard  Van  Beneden,  Liege ;  and  Jules  Kiinckel  d'Herculais,  Paris, 
were  elected  Correspondents. 

The  following  papers  were  ordered  to  be  printed  : — 
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OH  THE  ALKALI  OF  THE  PLAIH8  Iff  BBIDOSB  YALLET,  WYOMIVe 

TE&RITOBT. 

BT    E.   GOLDSMITH. 

Whilst  visiting  Fort  Bridger,  Wyoming,  Prof.  Leidy  observed 
on  the  plains  in  the  vicinity  an  efflorescent  salt,  called  there  alkali. 
It  appears  as  a  dirty-gray  powder;  amorphous  not  only  to  the 
naked  eye,  but  also  beneath  the  microscope. 

The  flame  reaction  shows  the  presence  of  soda  and  potassa. 
Heated  in  the  closed  tube  it  blackens  and  emits  some  water  having 
an  alkaline  reaction.  Water  dissolves  part  of  it,  and  leaves  a  dark- 
colored  residue.  In  the  watery  solution  I  recognized  lime,  potassa, 
soda,  sidphuric  acid,  and  a  trace  of  chlorine  and  ammonia.  The 
insoluble  part  consists  of  silica,  colored  by  oxide  of  iron. 

After  two  grammes  were  perfectly  exhausted  with  distilled  water, 
the  water  expelled  and  the  remaining  mixture  of  salts  drie<l  on 
steam,  I  obtained  0.551  gramme  =^  27.55  per  cent.;  the  insoluble 
part  is  the  ditference,  or  =  72.45  per  cent. 

Upon  separating  the  lime,  and  changing  the  sulphates  of  potassa 
and  Koda  into  their  respective  chlorides,  1  obtained  a  dr}'  mixture 
of  0.44S  gramme  of  chlorides,  from  which  was  extracted  0.0S389 
gramme  of  chloride  of  potassium;  hence,  by  subtracting  0.36411 
gramme  of  chloride  of  sodium  and  computing  these  chlorides  into 
sulphates,  we  get  approximately  ; — 

Sulphate  of  soda     ss   .442  gram,   b  22.10  per  cent, 
potassa  =   .098       **      =      4.90    **      ** 
By  difference,  **  lime      =   .011       *»      =     .055    *»      ** 


The  M>hit>le  part,  «=  0.551       **       =27.55    " 

AlUUn.^^  th(MntM)lul)le  part,       =1.449      ''      =72.45 


ii 


ii      ii 


ii 


Sum,  2.(K)0  grams.  =  100.00    *' 

Ail'filinr  InrruMatinnB, — At  the  Mineral  Springs,  Pioneer  Val- 
ley, W.  T.,  Prof.  Leidy  found  a  material  which,  if  carefulh'  picked 
out  from  some  loose  powder  mingled  with  particles  of  vegetable 
matter,  appears  as  a  white  soft  substance,  which  easil}-  cruniides 
between  the  fingers.  Its  aspect  is  like  that  of  an  incrustation 
of  recent  date,  derived  from  a  waterv  solution,  of  which  the 
solvent  (quickly  evaporated.     It  is  irregular  in  shape  ;  some  pieces 
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are  formed  on  one  side,  similar  to  cauliflower;  no  crystalline  par- 
ticles are  seen  by  ordinary  inspection.  Beneath  the  microscope, 
however,  a  few  prismatic  crystals  were  observed. 

The  flame  reaction  indicated  soda  and  potassa. 

Heated  in  the  tube,  closed  at  one  end,  it  changes  to  black, 
showing  that  the  substance  contains  some  organic  matter;  it  also 
gives  water. 

If  heated  on  coal  before  the  blowpipe,  it  is  all  absorbed. 

In  water,  the  substance  is  soluble,  with  the  exception  of  a  small 
quantity  of  flocculent  matter,  which  seems  to  be  silica. 

The  watery  solution  is  alkaline  to  test-paper.  The  solution 
seems  to  contain  no  other  bases  than  those  named  above,  but 
partly  combined  with  chlorine,  partly  as  sulphates  and  carbonates. 
No  attempt  was  made  to  determine  the  organic  matter. 

I  found  that  0.727  gramme  lost  on  steamhead  0.006  gramme  == 
0.82  per  cent,  of  water.  1.4035  gramme  gave  1.2605  gramme  sul- 
phate baryta  =  0.4327  gramme  =  30.83  per  cent,  of  sulphuric  acid. 
0.7445  gramme  gave  0.5875  gramme  of  chloride  of  silver  =  0.1452 
gramme  =  19.50  per  cent,  of  chlorine.  1.000  gramme  of  the  sub- 
stance gave,  after  the  sulphates  had  been  converted  into  chlorides, 
0.8865  gramme  of  a  mixture  of  chloride  of  sodium  and  chloride  of 
potassium,  from  which  I  separated  0.1 948  gramme  of  chloride  of 
potassium;  hence  0.8865  —  0.1946  =  0.6919  gramme  of  chloride 
of  sodium. 

From  the  data,  the  computation  in  regard  to  the  affinities  was 
carried  out  with  the  following  results : — 


NaCl     .     . 

.    32.14  per 

cent. 

Na  S      .    . 

.    36.21    *' 

NaC      .     . 

.       6.52   *' 

fiS        .     . 

.    22.71    '' 

§i            .     . 

.      0.21   *' 

]ft            .    . 

.      0.82  ** 

Organic  matter,     .    . 

.       1.39  *' 

by  difference 

100.00 

In  the  result  of  this  analysis,  it  is  demonstrated  that  four  dis- 
tinct alkaline  salts  are  contained  in  the  mixture  in  which  the 
potassa  sulphate  is  remarkable.  From  the  small  quantity  of  water 
found,  I  infer  that  the  atmosphere  must  be  extremely  dry  in  that 
particular  locality. 
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Two  othor  minornl  specimens  from  the  same  locftlity  wore 
obtained  by  Trof.  Leidy.  Both  were  of  the  same  general  charac- 
ter. They  are  uneven,  rough,  and  formless.  Throughout  the 
mass  small  irregular  holes  are  seen,  which  probably  were  pro- 
duced by  carbonic  acid  gas.  Both  specimens  were  analyzed  ami 
found  to  be  of  the  same  composition.  They  are  impure  carbonate 
of  lime,  containing  some  soda  and  potassa,  and  arc  colored  by 
oxide  of  iron. 
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OH  THE  MECHANICAL  GENESIS  OF  TOOTH-FOBHS. 

BY   JNO.   A.   RYDER. 

During  a  stud}"^  of  the  osteology  of  the  mammalia,  the  views 
herein  advanced  were  first  conceived  as  a  rational  explanation  of 
the  origin  of  the  shapes  of  dental  structures,  as  they  exist  in  the 
different  groups.  More  mature  deliberation  has  only  served  to 
strengthen  the  conviction  that  the  inquiry  is  in  the  right  direction, 
since  no  body  of  facts  with  which  I  am  acquainted  are  more  beau- 
tifull}'  and  intimately  interrelated  than  those  which  I  have  here  so 
imperfectly  presented.  It  is  hoped  that  a  better  appreciation  of 
what  might,  without  violence  to  commonly  received  ideas,  be 
called  evolutional  teleology,  may  be  attained  by  pursuit  of  similar 
inquiries  in  other  directions.*  This  attempt  to  unravel  a  portion 
of  the  complex  interrelations  of  the  parts  of  organic  beings,  so  as 
to  show  how  their  metamorphoses  may  be  eflected  by  mechanical 
means,  it  is  believed,  may  not  strike  the  mind  of  the  reader  as 
altogether  futile,  nor  the  title  as  quite  so  presumptuous,  as  ^ould 
at  first  appear,  after  all  the  facts  have  been  weighed.  The  inter- 
pretation of  the  rationale  of  the  differentiation  of  structures  in  a 
mechanical  way  is  not  entirely  new,  since  Lamarck,  in  his  "  Phi- 
losophie  Zoologique  (1809),  and  latterly  Mr.  Spencer,  with  greater 
philosophical  grasp,  have  both  shown  that  efforts  exerted  to  over- 
come resistances  are  retroactive  and  induce  modifications  in  the 
parts  of  organisms.^ 

»  Am.  Naturalist,  1877,  p.  603.     Nature,  vol.  17,  1877,  p.  128. 

*  It  may  be  observed  here  that  the  nomenclature  of  tooth-forms  adopted 
throughout  is  that  proposed  by  Prof  E.  D.  Cope  in  his  memoir,  entitled 
"On  the  Homologies  and  Origin  of  the  Types  of  Molar  Teeth  of  Mammalia 
Educabilia  (Journ.  Acad.  Nat.  Sci.,  Philada.  1874).  The  names  are  not 
intended  as  characterizing  groups  or  orders  in  the  system,  but  rather  as 
distinguishing  distinct  classes  of  teeth,  which  may  exist  in  tlie  same  or 
nearly  the  same  form  in  several  distinct  orders  or  families  of  the  class.  The 
definitions  of  terms  remain  the  same,  except  those  of  the  words  isognathous 
and  anisognathous,  which  I  use  so  as  not  only  to  indicate  respectively 
parity  and  disparity  in  transverse  diameter  of  the  crowns  of  the  upper  and 
lower  molars,  but  also  the  parity  or  disparity  in  width  transversely,  from 
outside  to  outside,  over  both  maxillaries,  including  the  bony  palate  and  the 
width  across  both  rami  of  the  submaxillary.     This  additional  signification 
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Tooth-forms  and  Jaw-movements  of  the  Groups. — It  inaj  be 
stated  in  general  terms  that  tlie  primates  are  bunodont  and  rela- 
tively isognathous,  consequently  the  lateral  movement  is  limited. 
This  type  of  dentition  is  affirmed  to  be  generalized,  or,  in  other 
words,  to  l)e  present  in  several  diverse  groups ;  first  occurring 
in  earlier  forms  and  in  the  young  of  many,  previous  to  or  during 
the  protrusion  of  the  teeth  from  the  gum,  prior  to  or  about  the 
time  they  become  functional.  Man  is  usually  not  perfectly  isog- 
nathous, the  nearest  approaches  to  it  that  I  have  observed  were 
in  the  skulls  of  a  Slavonian  and  an  Anglo-Saxon.  Cynopithecus 
and  Macacuii  are  anisognathous,  and  the  South  American  howler 
monkey's  and  marmorets  even  more  so.  The  American  primates 
seem  to  present  the  anisognathous  extreme,  and  the  Old  World 
forms  the  isognathous.  Another  fact  of  interest  here  is  the  shape 
of  the  glenoid  cavit}'.  In  the  gorilla  it  is  more  like  man's  than 
in  any  primate  I  have  examined  ;  deeply  excavated  transversely*, 
with  a  prominent  transverse  ridge  bordering  the  excavation  ante- 
riorly. Tiiis  form  of  glenoid  cavity  entirely  di8api)ears  in  the 
howlers,  in  whiqh  it  is  a  comparatively  plane  surface;  the  superior 
surface  also  of  the  condyle  is  flattened  and  expanded  transversely, 
as  in  selenodont  ungulates,  which  agrees  with  the  presence  of  the 
rudimentary  crescentic  cus[)s  and  the  anisognathisni.  The  chim- 
panzee has  a  relativel}'  plane  glenoid  surface,  and  in  man  the 
depth  of  the  excavation  of  the  cavity  is  greater  even  in  the  Aus- 
tralian, the  lowest  modern  type  of  human  skulls. 

The  dentition  of  Fern:  is  bunadont,  usually  somewhat  anisogna- 
thous, the  tubercles  are  laterally  compresseil,  with  edges  so  sharp 
as  to  constituti'  a  very  effective  apparatus  for  cutting  the  tough 
temlons,  ligaments,  an<l  bones  of  their  prey.  The  mandibular 
articulation  is  the  most  perfectly  giiiglyinoid  in  the  class,  and 
hence  also  admits  of  the  least  lateral  movement.  All  the  lateral 
movement  observable  is  that  which  is  elfectcd  by  the  lateral 
sliding  of  tin*  cyliiidroi<l  condyles  in  the  glenoid  cavities;  the 
ellVct  is,  however,  widely  different  from  the  lateral  movement  ob- 
served in  ungulates.  In  these  the  distal  end  of  the  mandible 
moves  through  the  greatest  space,  while  in  Fera:  all  points  of  the 

ilif^litly  eliauLM'H  \Uv  proposed  proiipinjj  in  llio  nifMnolr  referred  to,  but  It 
h1m»  liHs  the  ;:n-ater  iidvimtiiLre  of  nuikini;  words*  tiln*ady  in  uhc  serviceable 
and  :inah>;:(>ns  in  incHiiini;  to  prot/mtihous  uud  orthognathon$,  as  first  used 
b}'  Uetxius  iu  cnuiiograpUy. 
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jaw  in  sliding  eidewise  pass  through  tlie  Borae  distance.  A  Tew 
of  the  group  retain  the  simple  haplodont  type  of  tootb,  e.  g.,  Bos- 
niarus. 

The  passage  from  the  archetypal  bunodont  tooth  to  the  scissors- 
like  (carnassial)  sectorial  arrangement  is  plainly  exhibited,  hy  se- 
lecting a  series  beginning  with  Ursidee,  and  continuing  with  Am- 
phicyon,  PTOcyonidx,  Melinse,  Cercoieptea,  Muslelidx,  etc.,  and 
ending  with  the  Felidx,  as  the  extreme  of  specialization. 

Amongst  the  Ungulala,  the  most  conclusive  evidence  is  fonnd 
in  conQi'itiation  of  the  law  of  dental  modification  here  enunciated. 
Tlie  numerous  living  and  extinct  species  present  a  remarkable 
chain  of  dental  forms,  gradually  departing  from  the  bnnodont 
type,  and  passing  into  the  excessively  modified  selenodont,  ac- 
comp.^nied  with  increased  mohility  of  the  mandible  in  a  lateral 
direction  and  increased  anisognathism. 

The  Toxodontia  present  a  ptychodont  type  of  dentition,  are 
Tery  anisognathous,  and  the  condyles  approach  in  form  tliose  of 
tlie  selenodont  ungulates ;  they  in  all  probability  moved  ttieir  jaws 
laterally.    The  enamel  patterns  are  reversed  iu  opposite  series. 

The  Hyracoidean  dentition  is  tapirodont,  with  an  apparent 
tendency  towards  the  selenodont,  anisognathous  with  condyles 
transversely  expanded,  which  may  be  regarded  in  connection  with 
the  truncate  crowns  of  the  molars  and  plane  condyles  as  evidence 
of  extensive  lateral  movement. 

The  Froboscidea  are  regarded  as  trichecodont,  a  careful  exami- 
nation, however,  reveals  that  the  inner  tubercles  above  and  the 
outer  ones  of  the  inferior  molars  of  some 
^S- 1-  of  the   extinct  forms  (Trilophodon  and 

Telralophodon)  were  slightly  selenodont 
(Fig.  1),  anisognatlioiis;  molars  tnbcrcu- 
late,  in  few  cross  crests;  condyles  more 
like  that  of  selenodont  ungulates,  with 
lateral  motion.     In  Elephas  and  Loxo- 
don   the  jaw-movement   is   from   behind 
Einiii upper n.oiorQfjfM(wi..n,     forwards ;    condyles     more     rodent-like, 
isognathons;  molars  with  flat  crowns;  tn- 
liercles  becoming  obsolete  from  wear,  and  blended  into  numerous 
transverse  plates. 

The  Sirenia  are  trichecodont  and  bunodont.  The  trichecodont 
form  {Manatus)  seems  to  have  some  lateral  motion,  as  there  is 


ic^oa 
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some  degree  of  niiisogiiathism.  The  teeth  of  the  Dugong  when 
young  are  buiiodont,  as  is  shown  by  a  specimen  in  the  collection 
of  the  Academy. 

The  toothed  cetaceans  have  a  type  of  dentition  more  or  less 
nearly  haplodont  {Zeiujlodon  presents  two  rooted  molars  and 
premolars,  with  a  simple,  compressed  serrated  crown). 

The  Mijsiicete  are  without  true  teeth,  jaws  greatly  modified, 
rami  separate,  keratose  lamina*  (baleen)  and  surrounding  soft 
parts  acting  as  a  prehensile  apparatus  in  connection  with  the 
movement  of  the  creature  through  the  water. 

In  the  insectivorous  group  Chiroptcra^  the  dentition  ap- 
proaches, in  some  respects,  that  designated  as  symborodont.  It 
is  unisognathous,  but  differs  in  the  bats  from  the  83'mborodont 
greatly  in  the  manner  in  which  the  teeth  of  opposite  series  fit  into 
each  other;  it  is  also  met  with  in  nearly- as  marked  a  form  in  some 
marsupials  (lJidrlpfnjH)^ni\{\  in  Inseclivora  (  Talpidae^  etc.).  The 
anterior  V-like  cusp  of  the  inferior  molar  series  is  longer  than 
the  posterior,  the  former  fits  into  an  acute  or  triangular  space 
partially  separating  the  ui)per  molars  on  the  inside,  the  latter  fits 

'  Till*  Ibllowiiijr  tftblfs  are  of  interest  as  exhibiting;  a  gradual  reduction  of 
molars  and  premolars  in  this  uMoup.  They  are  taken  from  an  abstract  of 
an  elaUirale  paiKT  by  W.  Leciie  in  Weiijmunn^t  Arrhirf.  Nntnrge*^  xliii., 
Pt.  .">,  1ST7.  :{.">:$.  I  have  not  seen  the  original  iu  LnntVs  Uniceniteu  Art- 
tkn'ft,  tome  xii.,  1870: —  • 

I.  Sliciwing  gradual  loss  of  iH)sterior  molars  in  the  Phyllostomata  and 
Detmodiua — 

Jirarhyphylla^  1  m.  ;]  (fully  develop<»d  upper  3d  m.). 

Sturnira,  etc.,  m.  \  (rudimentary  upper  3d  m.). 

Artififua^  n\.  ij. 

(.'hirnthnim^       j  pm.  \  m.  i  (fully  developed  upper  2d  m.). 

a%  I  I  •>      / 1; A. > »■»   1     N 


Pynndtrmit^ 
Dtiinodn*^ 


m.  j  (rudimentary  Cipiwr  2d  m.). 


m.  '.. 


m.  •;. 

II.  Showing  gradual  loss  of  middle  premolars  in  the  Vcspertilio  serici 
,.         ,  ,.  T  /pni.  1  4-2  -h  3\ 

Vpm.  1  -f-  2  -f-  0/ 

'     *        '  Vpm.  14-2-f  3/ 

vpm.  1  -|-  o' 

Yefp<rut,    pm.  \  (l'"^"  \ 

Vpm.  14-8/ 


1878.]  NATURAL   SCIENCES   OF   PHILADELPHIA.  49 

into  a  similar  space  or  groove,  between  the  Y-like  cusps  of  the 
upper  molars.  The  condyles  are  elongated  transversely  and 
somewhat  ginglymoid  in  respect  to  articulation,  and  do  not  admit 
of  much  lateral  movement. 

The  foregoing  remarks  render  further  notice  of  the  dentition  of 
Inseciivora  unnecessary,  or  see  St.  G.  Mivart*s  papers.^ 

Amongst  Rodents  a  greater  variety  of  dental  forms  is  to  be 
found  than  in  any  other  order  of  the  class  with  the  exception  of 
the  marsupials;  frequently  haplodont,  ptychodont,  or  bunodont, 
and,  sometimes,  even  approaching  the  sclenodont  form.  It  is 
very  likely  that  the  very  common  opposite  arrangement  of  the 
folds  of  enamel  in  the  opposite  series  has  had  the  same  origin  as 
those  in  the  selenodont  system.  In  many  species  the  dentition  is 
peculiar,  and  has  no  parallel  in  other  orders.  What  is  now  re- 
ferred to  is  the  curious  pattern  met  with  in  such  genera  as  Ay^oi- 
coia^  Fiber,  and  Neotoma,  where  the  figure  formed  by  the  enamel 
covering  of  the  triangular  dentine  columns  stands  reversed  in 
respect  to  those  of  their  fellows  of  the  opposing  series.  The 
various  grades  of  anisognathism  and  isognathism  here  find  their 
fullest  expression;  indeed,  the  multiformity  in  this  and  other 
features  is  such  as  to  be  worth}'  of  more  extended  study  than  can 
be  devoted  to  them  without  a  complete  collection  of  jaws  and 
teeth  of  recent  and  fossil  species. 

•  The  dental  system  of  Bruta  is  usually  haplodont,  though  in  the 
extinct  Hoplophoridse  and  Mylodonlidse,  it  was  ptycliodont  in 
form,  but  not  in  structure,  since  there  was  no  enamel  to  be  folded. 
In  the  former  group  (Glyptodon)  the  teeth  were  inclined  forwards 
in  the  lower  series,  and  backwards  above,  as  observed  in  Arvico- 
line  rodents,  which  with  their  form  in  section  gives  us  a  hint  as 
to  the  origin  of  that  form. 

The  marsupials,  other  than  the  insectivorous  ones,  present  the 
trichecodont  and  a  type  simulating  the  selenodont  in  Phascolomys, 
A  remarkable  form  is  observed  in  Stereognalhus,  as  described  by 
Owen,  where  the  crescentoid  middle  tubercles  have  the  convex 
side  directed  backwards,  and  the  concave  forwards  in  the  molars 
of  the  mandibles,  which  arrangement,  as  he  observes,  is  not  found 
in  any  other  living  or  extinct  species  of  mammal. 

>  Joum.  of  Anat.  and  PhyBiology,  vol.  i.,  1867,  pp.  280-312;  lb.  vol. 
ii.  pp.  117-154. 
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Differentiation  of  Dental  Systems, — By  what  Professor  Cope 
calls  '^s^'nthcsis  of  repetition,'  the  origin  of  the  various  types 
of  mammalian  dentition   is   rationally   accounted   for,  by   sup- 
posing an  additional  modicum  of  growth  force  as  duplicating 
the  primitive   dental  body,  in  lateral,   longitudinal,  or  oblique 
directions.     In   all   the   ruminating  ungulates   the  repetition  of 
tubercular  structures  is  now  tending  to  take   place   on   those 
sides  of  the   teeth  most  subject  to  the  severe  impacts  incident 
to  mastication,  as  is  shown  by  the  appearance  of  rudimentary 
tubercles  (cingules)  upon  the  outside  of  the  molar  teeth  in  the 
mandible,  and  upon  the  inside  in  the  molars  of  the  maxillary. 
Another  kind  of  differentiation  has  taken  place  in  the  incisors  of 
the  horse,  as  I  have  attempted  to  show  in  a  previous  paper,'  where 
the  duplication  has  taken  place  from  the  posterior  side,  in  accord- 
auce  with  the  generally  prevalent  acceleration  going  on  in  the  whole 
dental  system,  and  to  account  for  which  I  cannot  forbear  suggest- 
ing that  the  severe  wear  to  which  these  structures  have  been  so 
long  suhject,  together  with  the  peculiarities  of  mandibular  motion, 
have  conspired  to  produce  the  following  changes:  the  elongation 
of  the  teeth,  their  consequently  deeper  implantation  in  the  mandi- 
ble, and  the  fusion  of  the  fangs  or  roots  into  the  simple,  persistently 
growing,  rootless  columns.     This  gradual  elongation  and  fusion 
of  the  roots  of  the  teeth  is  well  seen  in  the  scries  of  horses'  teeth 
which  Prof.  Huxlej'  presents  in  his  third  lecture  in  New  York. 
There  are  also  instances  amongst  Artiodactyls,  the  great  EdentcUa 
(Megatherium)^  many  herbivorous  rodents,  elephants,  etc.,  in  all 
of  which  it  is  noticed  that  the  later  forms  are  invariably  |>ossessed 
of  the  longest  teeth  growing  from  more  or  less  distinctly  persist- 
ent pulps,  or   some  arrangement   which   is   equivalent.      These 
forms  with  the  long  molars  have  almost  invariably  been  herl>- 
ivorous  with  lateral  motion    of  the  mandible,  while   the    short 
unmoilitied  tul>ercular  form  of  molar  tooth  with  fangs  has  been 
preserved   in    those   types  in  which    the  food   was  already   pre- 

'  Pror.  Am.  Philo».  Soc,  1871,  p.  242. 

»  I'ror.  Acini.  Nut.  Sci.,  Pliilu.  1^77,  p.  ir»2.  I  have  since  observed  an 
iuhlHiirr  in  an  int'isi»r  of  Cynopithicui,  whm*  Ihe  proniinonl  cingulum  on 
the  pontrrior  fiM*«»  of  tUe  looih  mmv  very  near  bein;^  functional,  8o  as  to 
ineloM'  an  area  lioniolo^'ouH  willi  the  *'niark"  or  cul  de-«ac  in  the  incisors 
of  tiie  horse,  pro\ini:  ronclwsively  to  my  mind  that  8uch  has  been  the  origin 
of  the  complex  iuc'iiiion  uf  the  latter  animal. 
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pared  for  assimilation,  or  was  relatively  soft  as  in  the  Suina  and 
some  rodents  {Sciurus  and  Mus).  In  all  rodents,  the  incisors 
grow  from  persistent  pulps,  no  matter  whether  the  molars  grow 
from  such  pulps  or  not,  showing  again  that  strains  have  here 
played  the  part  of  directive  agents,  controlling  growth  force. 
Methods  of  cusp  duplication  may  be  tabulated  as  follows: — 

1.  Interstitial ;  developing  connecting  ridges  (possibly  this  appearance 

is  often  due  to  compression  of  the  cusps). 

2.  Lateral ;  either  palatal  or  buccal,  internally  above,  and  externally 

below  ( (7«rt?w«,  Bos), 

3.  From  behind  ;  by  the  successive  addition  from  behind  of  transverse 

rows  of  cusps  or  greatly  flattened  and  expanded  single  ones.     As 
in  Mastodon^  Elephas,  Hydrochoerus^  and  Potamochoerus. 

Whilst  such  changes  in  cusp  growth  are  going  on,  the  external 
cementum  layer  thickens  as  modern  and  domesticated  forms  are 
approached ;  the  last  (living)  term  in  a  given  phylum  of  herbivor- 
ous ungulates  usually  having  it  thickest. 

Prof.  Harrison  Allen's  views  on  cusp  duplication,  as  expressed 
in  an  article  in  the  Dental  Cosmos,^  "  On  the  Nomenclature  of  the 
[human]  Teeth,"  are  worthy  of  notice  in  this  connection.  His 
views,  which  are  very  clearly  stated,  may  be  summarized  and 
somewhat  expanded,  so  as  to  include  other  mammalia,  as  fol- 
lows : — 

1.  That  the  cusps  are  the  initial  (embryological,  and,  therefore, 
palingenetic)  elements  of  the  teeth  from  which  the  fangs  oj  roots 
are  produced  by  the  gradual  thickening  of  the  dentinal  struc- 
tures. 

2.  That  the  development  of  bicuspid  (premolar),  quadricuspid 
(molar)  teeth  is  effected  by  the  repetition  of  the  unicuspid  form 
(incisive  or  haplodont),  i,  e.,  by  the  functional  development  of 
Cingules,*  or  rudimentary  cusplets  at  the  base  of  the  crowns  of 
unicuspid,  bicuspid,  quadricuspid,  etc,  forms,  often  forming  cin- 
gula,  that  are  frequently  broken  up  into  small,  more  or  less  dis- 
tinctly defined  tubercles. 

Several  instances  occur  amongst  the  mammalian  orders  exhi- 
biting greatly  elongated  cusps.  In  the  cases  of  the  Ungulates  and 
Proboscidians  the  steps  of  the  process  can  be  pretty  easily  traced. 
In  the  former  the  primary  form  is  the  simple  cone,  which  gradu- 

»  Vol.  xvi.,  1874,  pp.  617-623. 

'  A  convenient  term,  proposed  by  Prof.  Allen. 
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ally  l)ccnmcs  moi-e  nnil  more  compressed,  nnd  at  the  same  time 
prodiK-L'd  (Fig.  2),  tlic  acute  foie  And  afi  edges  of  which  are  turned 


Tl..' 


cilhtT  outwards  or  inwards,  as  the  teeth  happen  to  bo  u|»per  or 
lowvr  molars,  wliile  ns  ihe  apical  porlioii  of  the  cusj)  is  worn  off 
thu  tliaracUrislic  creactntoifi  |iattcrii  Un'omes  np|mrent. 

In  the  I'nibuscidiiins  we  prohnl>ly  cncoiinler  a  siiecessional 
Hci'ii's  of  toulh  furiiis  in  nUiih  Uiu  iiiiUviduul  cusps  were  short  and 
di>liui'l,  with  little  icmcutum  in  MriMiHion,  hut  as  the  aurviviitg 
group  uf  true  elephimts  is  apiinmi-hod  I'olh  llie  recent  B|ieciea 
and  the  i-xliiict  siiecies  allied  to  Ihoni  cxhiliit  a  great  [iroduction 
of  the  lulMrtles,  while,  as  we  aliouhl  expect,  they  nt  the  same 
timt'  hei'onie  much  uiore  niiuterous.  The  enamel  is  the  only  coa- 
sidcriililc  covering  of  the  crowns  in  ihe  cnsped  fiirins,  whcrens  ia 
the  forms  with  huncliate  Icctli  the  transverse  snlci  (valleys), 
are  gni'luiUiy  deepened  uml  llll.d  with  cuiuentum,  which  consti- 
tutes ahout  half  of  the  mass  of  the  teeth  in  some  instances.  In 
the  milk  •Icnlition  of  L-j-odvii  a/rinnuiH  evidence  of  the  original 
hi-tniH-ri'iilate  eondition  of  the  laniellii' '  Inliercles)  still  remains 
where  tlieir  apices  are  not  yet  worn  :  aiid  1  helieve  that  evidence 
is  not  wanlin;;  to  sIkiw  Unit  lliis  is  thi-  else  iit  nil  ihe  true  ele- 
]>ha)>ts.  The  grailn.il  clongullou  of  the  individual  cusps  of  I'ro- 
)>uM.-idiun8  is  bhown  in  the  following  seven    diagrams  (t'ig.    3), 
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Belectcd  and  reduced  from  Plates  I.,  II.,  and  III.  of  Falconer  and 
Catilley's  Fauna  Antiqua  Sivalensia. 


As  w«  have  Been,  the  increase  in  m.oaa  and  length  of  the  food 
triturating  organs  (teeth)  of  herbivora  have  increased  as  we 
ascend  through  the  successive  geological  horizons,  have  uniformly 
been  broadened  to  present  a  more  available  crushing  surface,  and 
have,  in  many  special  cases,  diverged  from  the  ancestral  type, 
apparently  because  certain  strains  oi>erate  in  a  way  entirely  new, 
owing  to  the  necessary,  voluntary,  or  intelligent  assumption  of 
new  habits  of  life.  I  would  add  the  following  from  unpublished 
MS.  upon  another  subject :  "  When  the  various  groups  of  terres- 
trial running  birds  and  mammals,  and  also  the  saltatory,  or  leap- 
ing mammalia,  are  considered,  the  evident  strengthening  and 
modification  of  certain  toes,  resulting  in  their  specialization  and 
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reduction,  is  so  apparent,  that  to  deny  the  agency  of  strains 
vcr}'  potent  cause,  is  simply  to  ignore  the  plainest  principles  of 
physical  development,  where  to  accelerate  that  development, 
gradunlh'  increasing  resistances  must  be  overcome  so  as  to  acquire 
increased  strength,  as  illustrated  in  the  training  of  oarsmen, 
gymnasts,  lifters,  and  pugilists.  The  peculiarities  of  muscular 
development,  induced  b}'  peculiar  strains  incident  to  the  pursuit 
of  certain  trades,  is  a  furftier  illustration."' 

As  it  is  by  the  duplication  of  tubercles  in  various  directions, 
their  fusion,  suppression,  or  atrophy,  enlargement  or  hypertrophy, 
and  total  suppression,  that  the  various  ty|>es  of  teeth  and  denti- 
tion seem  to  have  arisen,  some  of  the  causes  of  these  changes 
may  next  be  considered.  IJut  in  order  fully  to  appreciate  the 
potency  of  such  causes  as  may  l>e  suggested,  it  will  be  well  to 
take  a  glaniH}  at  some  of  the  dental  systems  of  the  mammalia  to 
see  if  there  is  any  evidence  of  plasticity  of  the  teeth.  What  favors 
the  idea  of  plasticity  more  than  anything  else  is  the  constant 
reversal  of  the  forms  of  the  tubercles  in  opposite  molar  series,  as 
in  Artiodactyls  and  Perissodactyls,  the  reversal  of  the  plan  of  the 
foldings  wherever  the  ptychodont  type  prevails,  as  in  rodents  and 
Tuxodontia^  as  though  forced  into  those  shapes  by  some  force 
always  acting  in  a  defuiite  direction.  The  fact  that  the  component 
cusps  of  the  molars  of  almost  all  rodents  and  ruminants  are,  in 
the  former,  transversely,  and,  in  the  latter,  longitudinally  com- 
])rcssed,  as  though  i)ressures  operating  in  these  respectively  oppo- 
site lines  of  mandibular  movement  had  inducted  the  compression, 
is  strong  presumptive  evidence  in  favor  of  the  doctrine  of  plas- 
ticity of  dental  structures.  1  would  not  so  strongly  insist  upon 
plasticity  in  the  ntUilt  as  in  the  young  animal,  when  the  teeth 
first  appear,  and  when  in  many  cases  they  are  very  ))ercoptil»ly 
flexible,  though  very  brittle.  The  evidence  which  is,  however, 
most  striking  of  all  is  the  gradual  derivation  of  the  crescentoid 
type  of  cusp,  apparently  from  the  conical  type.  This  crescentic 
form  iH  constantly  intensitled  as  the  pliocene  is  approached  through 
the  previous  geological  horizons,  as  though  some  force  relatively 
uniform  in  dcgix^e  and  |>ersistence  had  Uren  in  operation  through- 
out a  great  length  of  time,  etficting  but  slight  changes  towards 

'  A  <MTniiin  !*uri:<'f»n,  to  \vh<>s<'  papers  I  cannot  now  n-fer,  became  expert 
in  indiratin^  the  occupation  ot*  tradrsmcn  l>y  a  study  of  tlie  ilifli*rence«  of 
dcvcU>|)meat  induced  by  ditfcrent  trades  in  the  8U|>erticial  muscles. 
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the  later  type  in  a  single  generation,  but  entailing  that  slight 
change  upon  offspring  through  the  law  of  heredity,  and  these  two 
processes  again  indefinitely  repeated  until  the  sum  total  of  per- 
haps infinitely  slight  differentiations  effected  in  this  way,  amounts 
to  the  difference  of  form  we  note  to-day  between  the  ancient 
bunodont  and  modern  selenodont. 

Zoologists,  previous  to  this  time,  seem  to  have  paid  little  or  no 
regard  to  the  mandibular  movements  of  animals  as  the  proximate 
causes  of  tooth  modification.  Although  most  of  the  reasoning 
in  favor  of  such  a  view  is  of  the  a  posteriori  kind,  there  is  not 
wanting  in  other  facts  of  biology  the  obvious  relation  between 
cause  and  effect,  which  is  here  appreciable  only  as  an  effect,  for 
which  it  is  entirely  warrantable  to  assume  a  cause  discoverable, 
and  capable  of  a  rational  interpretation.  Indeed,  until  the  appear- 
ance of  the  pal  aeon  tological  works  of  sucli  pioneers  as  Owen, 
Leidy,  Falconer,  and  others,  it  was  scarcely  possible  that  any- 
thing suggestive  of  a  constantly  active  modifying  force  should 
have  crossed  the  mind  of  the  zoologist.  It  was  from  their  work, 
in  connection  with  some  studies  in  recent  osteology,  that  I  was 
led  to  commence  making  observations  upon  the  various  living 
groups,  as  represented  more  particularl}'^  in  the  collection  of  the 
Philadelphia  Zoological  Society,^  with  especial  reference  to  the 
kind  of  mandibular  movement  peculiar  to  the  different  orders, 
and  I  was  not  disappointed  to  find  my  surmises  substantiated 
by  the  actions  of  the  living  animals.  I  observed  that  there  were 
several  distinct  kinds  of  mandibular  movement,  each  kind  corre- 
sponding to  some  very  distinct  type  of  tooth,  which  led  to  the 
observance  of  other  classes  of  facts,  whose  import,  until  then,  I 
had  not  comprehended.  I  noticed,  too,  that  in  some  cases  the 
movements  were  different  at  different  times  in  the  same  animal, 
and  in  some  that  the  kind  of  movement  during  rumination  was 
characteristic  of  a  single  species,  as  in  the  camel.'  I  also  noticed 
that  the  lamas  and  vicugnas  had  peculiar  movements,  which  seemed 
to  be  transition  forms,  imperfectly  bridging  the  gap  between  that 
characteristic  of  the  camel  and  the  ordinary  type  of  ruminants. 

'  I  take  this  opportunity  of  making  an  acknowledgment  for  the  facilities 
80  kindly  afforded  to  me  for  study  by  Mr.  A.  E.  Brown,  the  Superintendent 
of  this  institution. 

'  This  feature  is  as  characteristic  of  the  Tylopoda  as  the  synchronous 
forward  movement  of  both  legs  one  side  in  walking. 
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In  nn  cnnc,  liowevcr,  ilul  tlie  movenioiit  depart  from  the  kind 
cliaiacluristiu  of  the  8|ifeieH,  fnniilj-,  or  order,  80  as  to  invalidate 
ai))'  L-(iiidntjioiiti  whirh  might  lie  druwii  from  them  aa  conditioning 
ch.ingCM  in  tooth-striictiirc.  Due  allowance  nas  also  made  for  the 
(lilferi'nt  kind  of  foml  whitli,  in  siituial  iiintanceft,  the  creatures 
under  eoiiHiderntioii  were  efim|K'lled  to  eat  in  confinement,  due  to 
reniDvul  from  tlieir  nalive  wilds. 

Thi;  Viirietieii  of  mandibular  movement  ohserved  are  diagram* 
matieuUy  sliuvrn  in   Fig.  4,  which  were  obtained  by  eelecting  aud 


Fig.  4. 


watching  some  poiiil  on  the  end  or  the  mandililc,  or  of  the  lower 
lip  while  the  jawM  were  in  motion,  and  tlie  various  Dgurea  which 
wenr  Ihns  di'scrilicd  by  llie  point  chosen  were  found  to  l<e  in  various 
animal!!  very  nearly  those  ni.'irked  a,  b,  i;  it,  i;  aniiy  in  the  dia- 
gmm.  The  end  of  the  mandible  in  carnivora  was  found  to  describe 
that  at  11,  this  was  nUo  nolieed  us  the  eharaeteristic  tigure  described 
I>y  the  pigs,  and,  for  Iht'oretical  reasons,  is  assumed  to  l>e  eharnc- 
teristic  of  the  Ilij'fo/iotamuK  and  Ihe  enrlier  types  of  ungulatA 
mammalia.  In  the  feline  section  of  the  cnrnivorn  no  otiier  kind 
of  mandibular  movcnii'iit  would  lie  possible,  since,  as  has  l>ecii 
noticed,  the  discint  oT  the  anterior  nn<l  jxisterior  bony  Iwrdvrs 
of  Ihf  glenoid  eiivily  is  such  as  to  grasp  Ihe  cylln<lroid  condyle 
so  as  to  cinistiluie  the  nioMt  strongly  marked  type  of  ginjflyuioid 
mandibular  arl  ieulaliou  in  the  el.iss,  though  therL-  is  some  approach 
towanls  il  in  the  bati.  The  gradual  i1e|iarture  from  this  extreme 
ty|H-  of  mamlihnlar  artieulalion  through  the  dogs,  hyenas,  and 
U'ars  iloea  not  alli-i't  Ihe  kind  i>f  ligure  which  a  certain  |»oint  at 
the  cndoflhejatv  will  make  in  these  e.aoes.  The  movement  wliicU 
pnxbiccs  n  is  that  mnde  in  simply  opening  and  closing  the  mouth, 
and  the  whole  process  of  mastication  is  elfecled  in  this  way  in 
dogs,  eats,   pigs,   hippopotami,    bats,   o|>ossums,  and    all    other 
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bunodonts  or  their  immediate  allies.,  Tlie  figure  6,  showing  slight 
lateral  movement,  is  that  made  by  Phacochosrus,  which  is  one  of 
the  few  pigs  in  which  the  teeth  become  worn  perfectly  plane  on 
the  crowns,  the  surface  of  which  is  at  right  angles  with  the  verti- 
cal axis  of  the  tooth.  That  at  c  is  the  figure  described  by  the 
tip  of  the  mandible  of  the  Tapir  while  feeding  on  hay  and  fresh 
grass,  showing  that  the  texture  of  the  aliment  makes  no  change 
upon  the  jaw  movement.  Fig.  4,  c,  may  also  be  regarded  as  typi- 
cal, with  slight  modiOcation  (a  little  oblique),  of  the  kangaroos 
and  phalangers  ;  the  molar  teeth  of  which,  also,  strongly  remind 
one  in  some  respects  of  those  of  the  tapir.  At  d  a  theoretical 
form  is  shown,  so  as  to  fill  the  gap  between  c  and  e,  and  which, 
no  doubt,  was  exhibited  at  some  stage  of  the  transition  from  c  to 
e,  Anchilherium  might  be  suggested  as  a  probable  case.  That  at 
€  is  the  figure  observed  in  many  species  of  both  ruminants  and 
non-ruminating  creatures.  Several  of  the  Cervidae  and  the  rhi- 
noceros were  observed  to  describe  this  kind  of  a  figure,  and  from 
its  prevalence  amongst  ruminating  animals,  which  I  had  the 
opportunity  to  notice,  I  suspect  that  it  is  the  commonest  form. 
The  figure  at /is  that  described  by  the  giraffe,  camel,  and  ox,  in 
which  the  extreme  in  respect  to  the  degree  of  lateral  excursion  is 
also  reached. 

In  respect  to  the  movement  of  other  groups,  such  as  the  rodents, 
for  instance,  the  movements  were  made  with  such  rapidity  that  iv 
was  with  great  diflSculty  that  the  form  of  the  figure  described  by 
some  fixed  point  at  the  end  of  the  mandible  could  be  seen  plainly 
enough  in  the  absence  of  a  more  perfect  recording  apparatus  than 
the  eye  of  the  observer.  Enough  was  made  out,  however,  to  show 
that  the  motions  were  often  similar  to  those  in  the  ungulates  ;  this 
was  especially  observed  in  the  rabbits  and  guinea  pigs,  where  an 
alternate  movement  of  the  mandible  was  made  first  towards  one 
side  and  then  towards  the  other,  as  in  the  camels.  In  Oeo- 
my 8^  Arvicolttj  Fiber ^  and  numerous  other  rodents,  the  motion 
of  the  mandibles  when  in  contact,  is  believed  to  be  from  before 
backwards,  on  account  of  the  direction  of  the  flexure  of  the  mo- 
lars, and  the  absence  of  cross-crests  on  their  crowns.  In  the 
elephants,  however,  it  seems  to  be  from  behind  forwards,  j ust  the 
reverse  of  that  noticed  amongst  some  of  the  rodentia  with  the 
absence  of  cross-crests,  as  in  most  of  the  latter. 

It  was  this  absence  of  cross-crests  in  the  rodentia,  together 
6 
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with  tho  isagnatliiHm  of  the  tnodcrn  elephants,  and  the  presence 
or  salient  crof<s-c rests,  with  a  well-marked  anisognathism  In 
Trilophoilon,  Telratophodon,  Stegodon,  and  Dinolkerium,  that  b«s 
led  me  to  inTer  that  the  mnDdible  nns  moved  from  side  to  side  in 
these  genera,  JiiBt  the  reverse  of  what  is  the  fact  in  the  former. 


As  some  points  in  relation  to  tlie  condyle  and  mandibular  arti- 
dilation  were  disciisscd  at  the  outset,  I  have  thought  it  advisahlc 
to  figure  some  of  the  most  distinct  forms  of  this  part,  aa  seen  in 
widely  separated  grou]>8.  Fig.  f)  repreaenU  the  condylea  of 
the  maJiditilcB  of  the  girnfTc,  wild  cat,  and  water  hog.  At  a^ 
b,  and  r,  one  of  the  condyles  of  the  gimtTe  is  seen  fhini  tb« 
ahuve  side  and  from  the  rear,  reB|)ectively;  it  is  seen  to  be 
greatly  elongated  transversely,  and  internally  concave  from  aide 
to  side,  iicrfectly  flat  upon  the  outer  two-thirds  of  its  articular 
face.  We  may  associate  this  ly[K!  of  conflylc  with  the  kind 
of  fle;iirc  dcHcribed  by  the  movement  of  this  creature's  mandible 
in  Kig.  4, /,  or,  we  may  state  it  as  a  principle,  that,  where  tlw 
comlyle  is  greatly  elongated  transversely  and  very  flat,  thete  it 
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great  lateral  excursion,  during  mastication,  with  selonodont 
molars,  and  a  great  degree  of  anisognathisra.  It  must  not  be 
forgotten,  however,  that  the  ^ype  of  condyle  found  to  exist  where 
the  lateral  movement  of  the  mandible  is  not  so  extensive,  is  also 
less  flattened  and  not  so  much  elongated  transversely,  as  will  be 
seen  in  the  Tapir  (see  Fig.  4,  c,  for  diagram  of  the  movement). 
In  the  rhinoceros  (Fig.  4,  e)  the  condyle  is  also  less  modified  on 
account  of  the  lesser  lateral  movement. 

In  the  cats  the  characteristic  cylindroid  condyle  (Fig.  5,  rf), 
and  the  processes  that  partially  clasp  it  anteriorly  and  posteriorly, 
are  shown  in  Fig.  5,  e;  again  enforcing  the  relation  subsisting 
between  condylar  structure  and  jaw  movement,  Fig.  4,  a.  Here 
again,  as  in  the  previous  case,  the  structure  is  modified,  as  we 
pass  from  the  most  specialized  carnivorous  group,  cats,  to  the  less 
specialized  dogs  and  seals,  where  the  anterior  and  posterior  pro- 
cesses from  the  anterior  and  posterior  boundaries  of  the  glenoid 
cavity  are  less  salient.  The  idea  has  suggested  itself  to  me  from 
seeing  the  different  modes  in  which  the  two  groups,  cats  and  seals, 
feed,  that  the  differences  in  the  structure  of  the  mandibular  arti- 
culation may  have  something  to  do  with  the  manner  in  which 
they  tear  their  food  into  pieces  small  enough  to  swallow.  The 
cats  hold  the  prey  with  the  fore-feet,  the  incisor  and  canine 
teeth  are  fastened  upon  some  part,  while  the  paws,  with  the  aid  of 
the  retractile  claws,  hold  the  prey  securely  down;  the  head  is  then 
raised  and  thrown  back,  and  in  this  way  the  tough  ligaments, 
tendons,  integuments,  and  muscles  are  torn  apart  into  pieces 
sufficiently  small  to  be  further  acted  upon  by  the  molars  and 
swallowed.  The  seals,  on  the  other  hand,  fasten  the  teeth  upon 
their  prey  (if  a  fish,  always  head  first),  and  with  sudden  lurches  of 
the  head  and  body  sidewise,  with  surprising  velocity,  the  fish  is 
torn  in  two  by  means  of  the  suddenness  of  the  movement,  the  free 
end  being  thrown  several  feet  away,  which  is,  however,  very  soon 
recovered,  and,  if  too  large  to  swallow  whole,  is  treated  as  before. 
Now  in  the  first  case  the  strain  incident  to  pulling  back  the  head 
by  a  n amber  of  powerful  muscles,  while  the  prey  is  held  with  tbe 
paws,  must  tend  to  pull  the  condyles  of  the  jaw  out  of  the  glenoid 
cavities,  which  is  prevented  by  the  nature  of  the  mandibular  arti- 
culation. In  the  case  of  the  seals  the  method  involves  no  for- 
ward pull  upon  the  jaws,  but  a  principle  in  natural  philosophy  is 
taken  advantage  of,  by  which,  with  no  more  expenditure  of  force, 
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the  same  end  is  attained  as  by  the  cat.  The  sudden  lurches  give 
the  mass  of  the  fish  a  great  momentum,  which  is  suddenly  ari*e8ted, 
resulting  in  its  breaking  in  two,  wlien,  with  little  chewing,  the 
piece  held  by  the  teeth  is  swallowed,  the  throat  seeming  to  be 
surprisingly  dilatable.  By  what  process  a  seal  was  ever  capable 
of  fathoming  any  principle  of  physics  is  more  than  I  propose  to 
explain,  but  such  are  the  facts.  It  may  be  added  that  what  holds 
in  respect  to  habits  of  tearing  the  food  in  the  cats,  also  holds  in 
rc8i)ect  to  the  bears,  weasel  family,  and  raccoons,  and  in  a  less 
degree  in  the  dogs  and  h^'enas. 

The  condyle  in  the  Hydrochcerus  is  exceedingly  elongated, 
the  antero- posterior  diameter  of  the  condyle  proper  exceeding 
twice  its  transverse  diameter,  which  fits  into  a  groove-liite  gle- 
noid cavit}',  looking  somewhat  as  though  it  had  been  cut  oat 
with  a  rabbet  plane.  The  8i<lcs  of  the  groove  are  vertical,  and  at 
right  angles  to  the  bottom ;  it  is  also  longer  than  the  condyle 
proper,  which  is  not  by  any  means  neatly  adapted  to  fit  it  as  is 
usually  the  case.  So  marked  is  this  artificial  appearance  that  the 
first  time  I  bi^held  it  I  made  a  careful  examination  to  see  if  some 
one  had  not  been  carving  it  into  what  I  thought  was  a  fanciful 
shape,  as  a  trick  to  deceive.  When  the  reversed  inclination  of  the 
teeth  above  and  below  is  noticed,  together  with  the  insertion  of  the 
muscles,  it  is  plain  that  the  condyle  has  a  reciprocating  motion 
in  this  groove  (glenoid  cavity),  which  goes  a  great  way  in  ex- 
planation of  the  shapes  of  the  teetli  of  certain  aberrant  groups  of 
ro<lents.  Indeed  I  am  satisfied,  from  the  manner  in  which  certain 
rodents  feed,  and  the  way  in  which  their  scalpriform  incisors  are 
inserted  with  the  direction  of  their  curve,  that  no  other  arrange* 
ment  would  answer,  since  the  jaw  could  not  be  suflScicntly  re- 
tracte<l,  as  in  the  case  of  the  beaver,  to  take  between  his  incisors 
the  great  breadth  of  chip  which  he  is  able  to  cut  at  one  bite.'  I 
have  measured  single  tooth  marks  of  this  animal  in  wood  Ig  in. 
long. 

Udation  of  the  Lateral  Escurnion  of  the.  Mandible  to  Aninog* 
iia/ZiMm. — As  I  have  previously  remarked  that  anisognathism  was 
an  invariable  accompaniment  of  lateral  movement,  it  now  remains 
to  substantiate  this  assertion  by  the  following  table.  Hunodonts, 
which  stand  first,  ma}'  \ye  set  down  as  unmodified,  while  sym- 

'  S<'e  Morgan,  **Thc  American  Beaver  and  his  Works,"  LippiDCOtt&  Co., 
Phila.,  1868,  p.  170. 
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borodonts,  selenodouts,  and  tapirodonts,  may  be  regarded  as 
representing  the  extremes  of  dental  metamorphosis  due  to  the 
persistent  action  of  the  forces  exerted  in  mastication  by  these 
latter,  and  which  have  been  operative  since  the  appearance  of  the 
herbivora,  the  time  of  which  I  do  not  propose  to  indicate  even 
approximately. 


• 

Upper  molar 

Lower  molar 

Beries. 

series. 

Anterior. 

Posterior. 

Anterior. 

Posterior. 

BUNODONTS.* 

mm. 

mm. 

mm. 

mm. 

Hippopotamus  ampliibius . 

.16 

.101 

.15 

.107 

Cboeropsis  liberiensis 

.078 

.07 

.74 

.069 

Babirnssa  alfurus 

.059 

.04 

.052 

.039 

3us  indicus        .... 

.068 

.043 

.068 

.049 

Dicotyles  torquatus  . 

.049 

.043 

.049 

.038 

Phachoerus  setbiopicus 

.069 

.055 

.065 

.047 

Selenodonts. 

Titanotherium  prouti 

.253 

.117 

Helladotherium  duvernoyi 

.206 

.104 

Anthracotberium  magnum 

.08 

.034 

.056 

.034 

Sivatberium  giganteum     . 

.219 

.139 

Equus  caballus  . 

.127 

.085 

.095 

.062 

Gazella  eucbore 

.062 

.031 

.039 

.024 

Connocbsetes  gnu     . 

.089 

.047 

.059 

.041 

Alcelapbus  caama     . 

.081 

.052 

Capra  bircus 

.06 

.035 

.037 

.028 

Ovis  montana^ 

.072 

.045 

Ovis  aries  .... 

.069 

.044 

.049 

.031 

Cariacus  columbianus 

.068 

.045 

.049 

.033 

Cervulus  sp.       . 

.059 

.038 

.046 

.03 

Alee  malcbis^  . 

.137 

.088 

.103 

.058 

Antilocapra  americana 

.072 

.049 

.052 

.034 

Rangifer  tarandus 

.091 

.069 

Cervus  canadensis 

.115 

.075 

.085 

.058 

Camelus  dromedarius 

.112 

.052 

.095 

.042 

Aucbenia  glaama 

.073 

.031 

.05 

.028 

Caraelopardalis  giratfa 

.123 

.077 

.089 

.047 

Bos  taurus 

.137 

.103 

.099 

.077 

Oreodon  major  . 

.081 

.047 

Rbinoceros  indicus    . 

.158 

.09 

.124 

.081 

Tapirodont. 

Tapirus  americanus  .... 

.096 

.055 

.087 

.05 

*  The  measurements  were  made  from  tbe  external  borders  of  the  crowns 
of  the  molars  of  one  side  to  tbe  external  borders  of  tbe  crowns  of  those  of 
the  other  side,  at  the  anterior  and  posterior  ends  of  both  tbe  upper  and  lower 
series. 
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nsTs- 


Vppor  molar 
•crioH. 


Anterior.     Ponterior. 


Trichecoiwrtb 

Manatee  australis 
Hn1iiiaturu8  dorsalia  . 
Petro^ale  penicillatuB 
Plialangista  vutpina  . 
Hypsiprymnns  ciinicuUis 

RODENTIA 

Pciurus,  f«p. 
BiMTmophiluA,  sp. 
Cynomys  Uidovicianus 
Arctoniys  monax 
Tanuaft,'  sp. 

Hydrochoerus  capybara 
Castor  filMT 
Goomys  bursariua 
Mils  rat  las 
Neotonm    . 
Sii;m<><)on  hispidus    . 
FilM»r  /.ibetliicus 
Hystrix  criHtata 
L<'pus  cunionlus 
CcrlojirfnyR  paca 
La;;o8tonHiH  trichodactylns 
DaHyprocta,  sp. 


mm. 

.037 
.033 
.028 
.025 
.02 


.014 

.0135 

.031 

.027 

.008 

.055 

.032 

.01 

.008 

.01 

.0085 

.013 

.027 

.023 

.027 

.027 

.022 


mm. 

.039 
.022 
.018 
.022 
.015 


.012 

.011 

.019 

.0225 

.007 

.024 

.024 

.0015 

.0075 

.009 

.007 

.013 

.026 

.021 

.026 

.022 

.023 


Low«r  niolmr 
•«rie«. 


Anterior.  |  Poaterlor. 


mm. 

.034 
.028 
.028 
.032 
.017 


.018 

.013 

.018 

.026 

.007 

.057 

.027 

.0105 

.009 

.01 

.008 

.018 

.026 

.018 

.036 

.029 

.018 


111 

.03 

.09 

.018 

.017 

.013 


.01 

.Oil 

.016 

.033 

.009 

.083 

.010 

.009 

.008 

.009 

.007 

.013 

.034 

.015 

.033 

.015 

.016 


I  append  a  series  of  similar  mcasureineiits  of  pninates,  to  fur> 
ther  enforce  the  idea  that  selenodont  cusps  are  an  accompaniincni 
of  AniHo<;natliiMm  and  hiteral  movement.  The  ani^ognathous  ex* 
treme  in  [n\i  firnt  in  Aluatta^  or  howling  monkey,  as  «u  example; 
the  i»ognathous  last,  as  in  man. 


I'piHT  molar 
i^rrieA. 


Low^r  motar 
»erio4. 


Autfrior.     r«>«tortor.    Anterior.     P«»»t«rlDr. 


mm.  mm. 

Aluatta,  ^ 043  .03 

<'viiopitliccus,^ 010  .041 

(i'orilla,  9 '     .055  .054 

riiiinpniixre 004  .06 

AuMrHlian,  1827.      %,    Port   Philip, 

New  South  Walti  .       .067  .06 


mm. 

.0:W 
.042 
.048 
.055 


mm. 


I    .025 

.0:16 

.     .048 

.051 

I 

.067     \     .048 
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At  Fig.  6,  diagrammatic,  transverse  sections  through  the  jaws 
of  several  genera  of  mammals  are  shown:  a,  shows  the  isogna- 
thous  arrangement  in  Fiber  zibethicus ;  6,  the  anisognathous 
arrangement  in  Lepus  cuniculus.  These  two  show  the  extremes 
in  rodents;  in  the  first,  the  teeth  of  both  sides  are  perfectly 
parallel ;  in  the  latter,  neither  are  tbey  parallel,  nor  arc  the  series 
of  molars  in  opposite  sides  of  the  upper  and  lower  jaws  separated 
by  the  same  interval.  Fiber,  in  some  respects,  calls  to  mind  the 
dentition  of  bunodonts,  while  Lepus  reminds  one  of  the  selenodont 
system.  The  differences  are  here  to  be  regarded  as  arising,  in  a 
large  measure,  from  the  strains  incident  to  mastication,  as  the 
contact  of  the  upper  and  lower  molar  teeth  of  Lepus  always  takes 
place  first  upon  the  outer  portion  of  the  crown  of  lower  ones,  and 
the  inner  portion  of  the  crown  of  the  upper  ones;  and  after  con- 
tact the  movement  of  the  jaw  is  from  within  outwards,  causing 
the  upper  molars  to  be  pressed  outwards,  and  the  lower  molars 
inwards,  eventually  causing  the  upper  series  to  recede  from  each 
other,  and  the  lower  series  to  approach  each  other,  probably  car- 
'*yi"g  the  rami  along  in  the  changes.  Nor  does  the  change  stop 
here.  The  molars  are  apparently  curved  outwards  above  and  in- 
"wards  below  from  the  same  cause. 


Fig.  6. 


8  J 


Crofi8-«ecUoii8  through  the  maxUlary  apparatan  of:  —  a.  Fiber,     b.  Lepus. 

d.  Cervus.    e.  Ef/uus. 


c.  Dieotyles. 


The  movement  in  Fiber  is  totally'  different,  though  at  times 
there  are  indications  of  lateral  movement.  It  seems  to  be  from 
before  backwards,  or  a  reciprocating  movement. 
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In  Fig.  6,  c,  we  have  a  diagram  of  a  transverse  section  of  the 
jaws  of  />ico/y/eK,  where,  as  in  Fiber^tUe  series  are  nearly  parallel 
in  both  jaws,  and  nearly  exactly  isognathons;  the  jaws  open  and 
close  without  a  particle  of  lateral  motion.  The  food,  In  such  a 
case,  is  pounded  as  in  a  mortar,  with  a  chopping  motion  of  the 
jaws.  The  anisognathous  arrangement  is  represented  in  Fig.  6,  d^ 
of  Cervuti^  and  e  that  of  the  horse ;  both  have  extensive  lateral 
motion,  with  corresponding  anisognathism  ;  the  teeth  arc  also,  to 
some  extent,  inclined  outwards  above,  and  inwards  below,  as  ob> 
served  in  regard  to  the  dentition  of  Lepus.  The  method  of 
trituration  is  also  very  different  from  Dicotyles,  It  is  here  ground 
as  in  a  mill,  the  reversed  enamel  patterns  of  the  opposing  molar 
series  simulating  most  closely  some  of  the  mechanical  devices 
used  by  man  as  grinding  mills.  The  lower  jaw,  with  its  molars, 
however,  represents  the  millstone,  and  the  up|>er  the  **  bed- 
stone" or  surface  upon  which  it  acts  with  the  glenoid  cavity  as 
the  point  from  which  its  oscillations  arc  propagated. 

From  the  preceding  tables  of  measurements  the  work  of  con- 
structing a  series  showing  the  relation  of  mandibular  movement 
to  anisognathism  would  be  an  easy  task ;  the  movements  would 
in  ever}'  case  have  to  l)e  observed,  and  in  all  cases  where  I  ha%'e 
been  enabled  to  do  so  I  have  found  this  relation  to  subsist.  We 
are  met,  however,  by  a  most  anomalous  tyi)e  of  anisognathism 
amongst  the  cavys,  esiMjcially  in  Cwlogenys  paca^  where  the  in- 
terval between  the  molars  of  opposite  sides  is  greater  for  the  lower 
series  than  for  the  up|K»r.  The  molars  are,  however,  extensively 
curvtMl  outwards  above  and  inwards  below.  Indeed,  the  degree 
of  this  curvature  is  more  extensive  in  the  molars  of  this  animal 
than  in  those  of  any  other  mammal  with  which  I  am  familiar. 
What  the  original  relative  position  of  these  teeth  may  have  been 
in  their  ancestry  I  do  not  know;  but  it  is  plain  that,  if  this  curva- 
ture had  not  taken  place,  the  process  of  mastication  could  not  he 
accomplished  at  all,  since,  if  the  teeth  were  straight,  they  could 
scarcely  be  brought  into  a<le(piate  contact  by  even  the  most  ex- 
tensive lateral  mandibular  movement  with  which  we  arc  acquaint- 
ed. It  seems  to  me  to  lie  a  fair  inference  that  they  were  isogna- 
thons, as  most  of  the  earlier  forms  seem  to  have  l>een,  and  that 
some  cauHC — most  probably  the  strains  incident  to  mastication^- 
has  been  operative  in  inducing  the  change  to  the  present  form. 
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There  is  evidence  in  the  enamel  foldings  to  show  that  the  same 
kind  of  strains  were  operative  here  as  elsewhere. 

A  matter  which  has  considerable  interest  in  this  connection,  is 
what  I  have  ventured  to  call  displacement  due  to  strains.     The 
evidence  is  met  with  all  through  the  anisognathous  artiodactyla 
and  periosodactyla.     The  relative  position  of  the  molars  and  pre- 
molars in  Cervus  is  shown 
^*^*  '•  in   Fig.  7,  a ;  the  molars, 

1,  2,  3,  are  directly  behind 
each  other ;  they  seem  to 
have  been  shoved  from 
the  line  a'  through  a^' 
and  a'"  until  their  outer 
borders  have  reached  the 
line  6;  the  premolars,  I., 
II.,  III.,  have  meanwhile 
been  left  with  their  inner 
faces  touching  respective- 
ly the  lines  a',  a",  a"'. 
The  outer  faces  of  the 
premolars  are  parallel  to 
the  line  6,  as  though  the 
displacing  force  had  acted 
equally  upon  the  anterior  and  posterior  portions  upon  the 
inner  side.  This  displacement  is  uniformly  the  greatest  in  the 
later  forms,  most  anisognathous,  and  with  greatest  lateral  excur- 
sion of  the  mandible.  In  the  molars  of  the  mandible,  c,  no  such 
displacement  occurs  as  noticed  in  the  upper  molars;  the  reason 
seems  to  be  that  the  lower  teeth,  confined  as  they  are  to  the 
narrow  ramus,  cannot  undergo  such  displacement.  The  force  of 
the  mandible  always  acting  to  push  the  upper  teeth  outwards, 
since  they  always  first  come  into  contact  upon  the  inner  border 
of  the  crowns  of  the  upper  molars  and  the  outer  of  the  lower  ones, 
would  also  react  powerfully,  during  mastication,  upon  the  lower 
molars,  tending  to  push  them  inwards,  and  approximate  the  series 
(rami)  of  opposite  sides.  The  molar  series  of  the  mandible  of  the 
giraffe  are,  as  a  whole,  slightly  convex  internally;  the  reverse  of 
the  upper  series,  which  is  convex  externally.  The  reversal  of  this 
convexity  is  in  keeping  with  every  other  character.  The  dis- 
placement seems  to  be  greatest  where  the  masticatory  muscles 


Upper  figure,  external  view  of  upper  molars  of 
Oervut.  Middle  figure,  lower  molar  series  of  right 
side/of  same,  not  displaced,  and  lower  figure,  left 
npper  molars  of  same,  greatly  displaced. 
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can  act  with  the  greatest  force — that  is,  nearest  the  articulation 
of  the  mandible  with  the  skull.  Amongst  rodents  having  a  re- 
ciprocating motion  of  the  mandible  this  displacement  of  one  part 
of  the  series,  while  others  remain  undisturbed,  is  not  very  great 
whore  only  the  backward  and  forward  reciprocating  movemeot  is 
present,  but  sometimes  lateral  movements  are  also  executed  which 
causes  displacement  in  two  directions  in  both  upper  and  lower 
molar  series.  Usually  the  changes  could  not  be  called  displace- 
ment, but  rather  a  bending  or  deflection  of  the  teeth  in  two  direc- 
tions, either  backward  and  outward,  or  forward  and  inward.  The 
first  condition  is  usually  found  in  the  upper  molars,  and  the 
second  in  the  mandibular  molars  of  rodents. 


Fig.  8. 


^^ 


a.  A  taut  app<*r  aod  a  flmt  lower  in«>lar  Arrimln,  h.  Diagniin  of  molarn  of  Fihrnr,  skow- 
iDff  |>Uuf  tritiiratluiT  i<urfac<>  of  ui«>lan(.  r.  l'iidifror«>ntiat«Ml  haflodunt  t«*«th  of  Drtpkimna. 
d.  iMatrrmra  of  au  «ippi>«in^  M>rlefl  of  utie  vide  of  f Vrrttf,  nhowlnK  tb«*  mode  of  iut«rcalaliua  oC 
rn>«iiHrr«'«tH.  «.  rpp<r  and  low<*r  nioUr  H<>rieii  of  f?«orny«,  ithowln/  tho  flmt  app«*r  and  laal 
lower  inolam  mor^  r<»inprf*ii<*<>d.  /.  >id<»  vi<'W  «if  dcntitiou  of  G'eomy^,  tiho wing  the  laipUui* 
tatlon  and  upp4>ilt<»  iiicltuatioa  of  op|h>»Iqk  ii«>rle«. 

The  obliteration  of  the  transverse  crests  of  the  teeth  of  ro<lents 
with  reciprocating  motion  of  the  mandible  is  shown  in  Fig.  8,  b 
(Fiber);  alHo  the  opposite  Inclinations  of  the  upper  and  lower 
molars,  apparently  due  to  the  reciprocating  movement  and  the 
strain  incident  to  the  teeth  in  the  execution  of  such  movement 
during  maMtication.  The  same  op|)oHite  inclination  is  observed  in 
the  molars  of  Geomys  at  /,  but  more  pronouncc<!.  The  greater 
flattening  of  the  columnar  molars,  anteriorly  in  the  upi)er  series, 
and  posteriorly  of  the  lower  series  at  e  and  /,  is  due  apparently 
to  the  hanie  cause.  At  J,  Fig.  6,  the  molars  of  CrrvuH  are  shown 
with  their  deep  transverse  valleys  and  cross-crests,  showing  the 
I>ersistence  of  this  arrangement  where  the  mandibular  movement 
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is  entirely  lateral.  At  c  the  alternating,  interlocking,  haplodont 
teeth  of  Belphinus  are  shown  almost  entirely  prehensile,  not 
having  attained  the  specialization  of  molars.  The  recent  probos- 
cidians, with  their  numerous  transverse  enamel  plates,  are  simply 
the  more  compressed,  transverse  crests  of  Trilophodon  and  Te- 
tralophodon  in  greater  numbers.  The  crests,  in  a  young  state  of 
the  teeth,  are  present,  but  are  afterwards  worn  off  to  a  common 
level  from  the  movement  of  the  mandible  from  beliind  forwards. 

The  curious  analogy  of  the  method  in  which  the  succession  and 
wear  of  the  molars  and  cross-crests  takes  place  in  ungulates  and 
proboscidians  is  worth  noticing;  in  the  former,  the  first  and 
most  anterior  true  molar  is  most  worn  ;  in  the  latter,  the  anterior 
cross-crests  in  both  mastodons  and  elephants  are  the  first  to  bo 
worn,  the  heel  or  posterior  part  of  tlie  tooth  remaining  frequently 
totally  unused.  The  succession  of  molars,  vertical  and  horizon- 
tal, secures  the  same  results  in  both.  The  first  true  molar  of 
ruminants  is  the  first  to  be  protruded;  its  anterior  pair  of  cusps, 
as  well  as  those  of  its  Tellows  behind,  are  most  worn  and  longest, 
80  that  a  mere  increase  in  the  number  of  transverse  pairs  of  cusps 
beterochronousl}'  protruded,  would  give  us  practically  the  same 
result  as  the  horizontally  succeeding  molars  of  proboscidians. 

I  cannot  dismiss  this  subject  without  a  reference  to  the  skull 
of  an  Australian  in  the  Morton  collection  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,  No.  1327,  with  35  teeth,  34  of 
which  are  normally  arranged,  there  being  a  supernumerary  molar 
on  each  side  above.  If  these  had  been  repeated  in  the  mandible, 
the  dentition  would  have  been  as  low  as  that  of  the  South  American 
monkeys.  As  it  is,  it  is  lower  than  the  gorilla  and  chimpanzee  in 
this  respect,  and  shows  the  tendency  of  even  primates  to  revert 
towards  the  primitive  formula  of  44  teeth  prevalent  in  eocene 
times.^  The  jaws  are  massive,  with  a  most  pronounced  pithecoid 
squareness  in  front,  its  prognathism  being  in  marked  contrast  with 
the  beautiful  orthognathous  skull  of  the  European.  The  point, 
however,  which  has  a  practical  bearing,  is  tlie  fine  state  of  tlie 
teeth  and  their  massiveness  as  compared  with  the  teeth  of  the 

*  In  a  skull  of  Ateles  geoffroyi  from  South  America,  I  have  observed 
that  there  were  ten  teeth  in  the  upper  left-hand  maxillaries,  a  number 
which,  if  it  had  been  repeated  all  round,  would  have  given  forty  teeth  as 
the  formula,  which  is  within  four  of  the  archetypal  forty-four.  Lemurs 
have  the  thirty -six,  in  common  with  the  lower  South  American  monkeys. 
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higher  races.  The  incisors  are  fully  twice  the  mass  of  those  of  the 
present  man,  and  the  molars  show  an  almost  equall}'  great  develop- 
ment. In  explanation  of  this  we  have  not  far  to  look.  We  are 
informed  by  various  authorities'  that  these  people  were  totally 
ignorant  of  boiling,  but  that  everything  was  roasteil,  or  even 
eaten  raw,  which  involved  more  work  for  the  teeth  than  falls  to 
their  lot  now-a-days,  and  which  must  powerfully  react  upon  their 
development.  If,  as  we  believe,  and  as  the  facts  warrant  us  in 
believing,  that  the  dental  armature  becomes  more  massive  as 
strains  become  more  frequent  and  severe  through  the  passage  and 
survival  of  herbivorous  t^'pes  from  eocene  to  modern  times,  it  is 
almost  equally  certain  that,  in  the  event  of  the  introduction  of 
cookery,  with  its  constantl}'  increasing  refinements,  there  inust 
be  a  diminished  amount  of  strain  upon  the  teeth,  tending  to  cause 
atrophy  or  degeneration. 

Cusp-Shaping  Forces, — We  now  come  to  the  consideration  of 
the  wny  in  which  the  cusps  of  the  teeth  have  been  mollified  by  the 
various  mandibular  movements,  culminating  in  the  crescentoid 
form  and  its  modifications.  We  have  assumed,  as  we  have  bad 
evidence  for  doing,  that  many  of  the  parts  associated  in  the  func- 
tion of  mastication  were  greatly  modified  and  brought  to  tlieir 
present  shape  by  mechanical  resistances  incident  to  the  perform- 
ances of  such  function,  our  next  purpose  will  be  to  show  that  a 
similar  process  has  been  silently  and  powerfully  at  work  in  the 
shaping  of  the  cusps.  I  am  aware  that  some  of  the  points  taken 
might  be  called  anatomical  platitudes,  but  I  believe  also  that  these 
same  have  never  yielded  the  meaning  the}'  were  capable  of  yield* 
ing,  except  to  one  who  would  coordinate  the  peculiarities  of  struc- 
ture in  special  cases  with  their  correlative  influence  upon  habit. 
But  in  order  to  induce  changes  in  the  mechanical  arrangements  of 
the  active  and  |)assive  elements  of  organic  structures  some  change 
in  a  creature^s  surroundings  must  take  place  over  which  it  has  no 
control.  Such  changes  may  l>e  specified  as  meteorological,  cli- 
matic, fi<»raU  faunal,  geologic,  and  telluric.  It  is  scarce!}'  worth 
while  to  iK>int  out  the  antagonistic  relations  which  life  sustains 

»  IIc»r!M?rt  8|>rnc«T,  Socioloj^ical  TahloR,  Pt.  I.  A.,  Tab.  IV. ;  and,  bear- 
\nfz  inon'  or  lens  directly  ui><)n  this  |x)iiit,  kcc  Dr.  K.  LHmlM»rt'ii  paper  on 
the  M(>rpholo!;y  of  the*  Dentnry  Hystom  in  the  Human  Hacet,  in  BnlL 
rAcad.  Hoyah'  il<*  B(*l>fique,  4Ge  AnueCf  No.  5,  1877;  Abstr.  in  Am.  Joum. 
Scifucc,  vol.  xlv.  1877,  p.  SiW. 
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to  its  surroundings  since  geology  and  palacontolog}'  afford  such 
abundant  evidence  of  tlie  constant  struggles  on  the  part  of  life  to 
cope  with  the  altered  conditions.  To  all  acquainted  with  the  lead- 
ing facts  of  geographical  distribution  of  animals  and  plants  it  is 
well  known  that  some  of  the  most  intimate  relations  exist  between 
flora  and  fauna,  fauna  and  fauna,  flora  and  fauna  and  climate, 
how  that  elevation  due  to  geologic  changes  affects  climate,  and 
how  that  telluric  changes  (orbital),  preponderating  over  all  else, 
should  modify  all  the  others,  as  Prof.  CrolP  would  have  us 
believe. 

I  believe  that  the  changes  in  these  great  elements  of  surround- 
ing conditions  may  have  been  adequate  to  produce  either  the 
annihilation  or  the  divergence  and  survival  of  organic  types. 
Those  creatures  which  were  not  in  harmony  no  doubt  were  often 
destroyed  in  affecting  the  readjustment,  because  in  some  the  adjust- 
ments could  not  be  brought  about  quickly  enough  to  prevent  the 
fatal  waste  of  efforts  in  overcoming  greatly  unbalanced  relations. 
Those  that  overcame  this  readjustment  survived  with  modifica- 
tions. Then,  again,  there  may  have  been  no  sudden  modifications, 
but  slow  changes  to  which  organisms  could  readily  adapt  them- 
selves ;  and,  again,  there  is  no  telling  how  much  intelligence  may 
have  had  to  do  in  the  struggle,  yet  there  is  very  little  that  can  be 
predicated  in  respect  to  this  by  brain-bulk,  because  if  such  in- 
stances as  the  beaver,  the  bee,  and  the  ant  are  cited,  it  is  at  once 
seen  that,  even  supposing  the  bulk  of  brains  to  augment  as  recent 
times  are  approached,  it  is  not  altogether  safe  to  lay  too  much 
stress  upon  brain-mass  as  an  index  of  intelligence. 

The  divergence  of  the  educabilian  orders  of  mammalian  verte- 
brates from  a  forty-four  toothed  bunodont  type  witii  five  toes  is 
held  by  the  most  eminent  authorities.  The  prevalence  of  these 
two  characters  in  eocene  mammalia  with  their  gradual  disappear- 
ance through  later  forms  is  one  of  the  strongest  arguments  in 
favor  of  the  theory  of  descent.  The  gradual  increase  in  the  length 
of  the  diastemata  between  molars  and  incisors  from  none  at  all  in 
many  eocene  forms  to  the  immense  interval  between  the  two  in 
such  forms  as  the  horse  and  giraffe  is  the  first  point.  Another  is 
the  prevalent  departure  from  primeval  pcntadactylism  towanls 
monodactylism,  or  its  equivalent,  by  the  fusion  of  one  or  more 

1  Climate  and  Time,  Jas.  Croll.    London,  1875. 
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parts  into  a  single  one,  as,  for  example,  the  horse  and  artiodactyl 
ruminants.  The  tendency  to  monodactylism,  it  is  believed,  is  due 
to  the  strains  incident  to  locomotion  afTecting  the  growth  and 
nutrition  of  these  parts.  It  would,  therefore,  seem  that,  coDsider- 
ing  the  weigiit  of  opinion  upon  the  origin  of  diastemata  and  mono- 
dactylism, that  the  teeth  should  likewise,  as  characters  of  secon- 
dary* morphic  and  systematic  value,  and  so  admirably  conditioned 
for  great  modification,  manifest  very  sensibly  the  influence  of  sock 
conditioning  forces. 

If  environments  affect  choice  of  food,  etc.,  it  must  follow,  as  a 
necessary  consequence,  that  different  methods  of  prehension  and 
comminution  must  be  employed  in  different  animals  to  correspond 
with  the  nature  of  the  food,  which  would  effect  corresponding 
dental  differentiations.  These,  in  turn,  make  further  differentia- 
tions, which  aix;  successive!}'  fixed  by  the  law  of  heredity,  less 
difflcult  in  succeeding  generations,  until  extremes  are  reached. 
Tins  is  just  what  we  have  tried  to  show  in  the  two  extreme  types 
of  mandibular  movement,  vertical  and  lateral,  and  that  the  former 
passes  gradually  into  the  other  just  as  it  can  be  shown  that  the 
bunodont  t^'pe  of  tooth  gradually  passes  into  the  selenodont.  Two 
or  three  stages  of  cusp  modification  are  sometimes  observed  in  the 
same  tooth,  while  as  man}*  as  six  or  eight  or  more  tooth  modifi- 
cations may  be  counted  in  the  teeth  of  the  whole  series. 

Odontomorphic  Centrea, — While  making  measurements  of  the 
skulls  in  the  collection  of  the  Academy  some  curious  facts  were 
elicited.  It  was  observed,  that,  if  a  pair  of  dividers  were  taken, 
placing  one  point  on  the  glenoid  cavity  of  the  skull  or  condyle  of 
the  mandible,  the  curvature  of  the  cross-crests  and  intervening 
valleys  of  the  molars  of  the  same  side  would  exacti}'  coincide  with 
that  |)roduce<l  by  a  sweep  of  the  free  [)oint  of  the  dividers  across 
them.  The  same  rule  was  found  to  hold  good  in  regard  to  the 
other  side  of  the  skull.  We  were  not  long,  however,  in  finding 
that  this  rule  was  not  universal  among  selenodonts;  that  there 
were  some  in  which  such  a  coincidence  could  not  be  obtained  hj 
the  method  described.  It  was  then  observed  in  these  other  cases 
that,  if  one  leg  of  the  dividers  was  placed  on  the  posterior  en<l  of 
the  basi-sphen(»id  boue,  opi>ositc  to  and  midway  between  the  gle- 
noid cavities,  for  the  superior  molar  series,  and  midway  between 
the  condyles  for  the  mandibular  molars,  the  arc  describeit  bj 
the  |>oiut  of  the  free  leg  would  now  coincide  in  the  curvature 
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with  the  cross-crests  and  bottoms  of  the  valleys  of  the  molars  of 
both  sides  when  produced  across  their  crowns. 

It  is  proposed  for  convenience  to  designate  the  teeth,  the  cross- 
crests  of  which  coincide  in  curvature  with  arcs  described  respec- 
tively from  the  right  and  left  glenoid  cavities  as  centres,  for  the 
molars  of  these  sides  respectively,  as  biaxial;  and  those  where  the 
centre  of  this  coincident  arc  is  medial  on  the  basi-sphenoid  bone, 
or  midway  betwixt  the  condyle,  as  uniaxial.  The  centres  mviy  be 
named  odontomorphic,  or  tooth  shaping,  since  the}'  are  the  fulcra 
which  control  the  forces  which  slowly  modify  the  shapes  of  the 
teeth  and  their  component  tubercles.  The  biaxial  molar  is  by  far 
the  commonest.  I  have  observed  it  in  tiie  following  orders:  Eden- 
tata, Sirenians,  Proboscidians,  Rodents,  Perissodactyles,  Artio- 
dactyles,  Hyracoidea,  and  Marsupials.  The  following  is  a  list  of 
some  of  the  observed  genera  of  both  classes : — 

Biaxial,  Uniaxial, 

Ovis. 

Alee.  TraguluB. 

Cervus.  Hyomoscbus. 

Antilocapra.  Moschus. 

Alcelaphus.  Amphitragnlus. 

Antilope.  Leptoiueryx. 

Gazella. 

Auchenia. 

CameluB. 

Bivatheriam. 

Bos. 

Titanotherium. 

Equus. 

Tapirus. 

PhalaDgista. 

Phascolomys. 

Trllophodon.- 

Nototherium. 

Megatherium. 

Hyrax. 

Dasyprocta. 

It  will  be  observed  that  the  Tragulidm  monopolize  the  uniaxial 
plan,  though  Cervus  columbianus  is  very  nearly  uniaxial. 

In  Fig.  9,  representing  diagrammatically  the  mechanism  of  mas- 
tication in  selenodonts,  the  curvilinear  path  of  the  excursion  of  the 
mandibular  series  of  molars,  as  well  as  the  reversal  of  the  selenoid 
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GQBpa  of  the  upper  and 
lower  series  respectively 
witli  the  ideal  oclontomor^ 
phic  centre,  O,  in  tlie  man- 
dibular arlicul&tion,  the 
gist  of  the  wliole  matter 
of  tooth  modification  lie- 
comes  plain.  It  is  ob- 
served tliftt  opposite  those 
idMi  diiiina,  •h«wi>ir  (ha  nod*  In  which  th.  puTts  which  have  the 
■Tb^'i^^rZ^Bt  MBt"'^,u.eilj''tfa^^  greatest  transverse  diaot- 

■undihaUr  ininii.iioB. or ii4oniom»rj.hii!  t.otr., o.  eler,  or  whicb  are  Strong- 
est of  the  opposing  series, 
b,  impinge  upon  their  fellows,  a,  of  the  opposite  series  at  the  weak- 
est points,  or  those  parU  having  the  least  transverse  diameter, 
and  fh-e  verxa.  It  looks  m  though  the  strniiia  incident  to  masti- 
cation h.is  presscil  the  sides  of  the  cnsps  of  the  teeth  flat,  and 
curved  their  coruii  outwards  in  the  up[>cr  series,  and  inwards  in 
the  lower,  liy  the  oft-re|)e»ted  cscursioii  in  one  direction.  The 
action  of  the  parts  in  life  ap|)cai'3  to  be  constant,  that  is,  the 
molars  of  the  niandililcs  of  the  right  side  always  moving  outwards 
when  crushing  the  foo<1,  and  the  same  of  the  side  opposite.  The 
movements  are  often,  for  many  minutes  in  succession,  made  in 
the  same  direction,  tlien  in  the  other.  It  is  found,  u{)on  carefnl 
ohaervation,  that  the  nniintti  cliews  upon  one  side  at  a  time, 
clinnyiiiig  to  the  otiicr  apparently  for  the  puqKise  of  resting.  Thia 
also  accords  with  the  observations  of  pliysiologists,  that  the  sali- 
vary Ktnnds  of  opposite  sides  in  ruminants  and  other  lierbivora 
I>erfonn  tlidr  function  alternately  with  greater  vigor,  depending 
for  their  |icriods  of  activity  and  repose  ui>on  the  alternate  use 
and  diHuse  of  the  teeth  of  the  corres[>onding  side  in  mastication. 


Fig.  10. 


A   series  of  tubercles  are  sketeiie<l  in  Fig.   10,  showing   the 
gradual  transition  from  the  unmodiOed  bunodont,  a,  to  the  ex. 
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treme  selenodont,  e  and  /.  The  cusp,  a,  is  the  type  observed  in 
the  early  Miocene  genus  Entelodon^or  in  Pliolophus  of  the  Eocene; 
6,  an  external  cusp  of  an  ui)per  molar  of  Lepfochoerus ;  d^  an  ex- 
ternal cusp  of  an  early  ruminant  {Oreodon);  <?,  outer  and  inner 
anterior  cusps  of  a  young  Cervus,  shortlj'  before  protrusion  from 
the  alveolus;  and  /,  a  premolar  of  Coryphodon,  A  host  of  ad- 
ditional examples  might  be  given  to  enforce  the  idea  meant  to  be 
conveyed,  but  which  would  simply  be  repeating  with  another  series 
of  species  what  has  already  been  indicated,  and  which  can  be 
full}'  confirmed  b}'  reference  to  works  of  Leidy,  Kowalewsky,  and 
Coi)e  on  Tertiar}'  mammalia. 

I  am  aware  that  Coryphodon  is  an  early  form,  occurring  in  the 
Eocene  formation,  and  is  perhaps  not  as  well  chosen  a  case  to 
illustrate  the  modern  extreme  as  might  have  been  selected.  This 
is,  however,  a  superficial  objection,  since  the  crowns  are  very 
short,  with  the  short  roots  characteristic  of  the  mammalia  of  early 
periods.  It  seems  to  be  simply  a  case  in  which  the  modifications 
took  place  with  greater  rapidity  than  in  later  species.  If  the 
whole  order  of  ungulates  did  not  concur  in  the  evidence  which 
they  3'ield,  an  objection  might  be  raised,  but  in  all  of  them  the 
reverse  direction  of  the  cornu  of  the  cusps  of  opposing  series  is 
the  same;  in  all  the  mandibular  movement  is  cither  lateral,  or 
becoming  so ;  almost  every  familj'  of  them  shows  a  progressive 
intensification  of  these  characters,  and  it  would  seem  that  no  fur- 
ther evidence  were  needed  to  show  that  the  necessary  actions  of  au 
animal  modify  most  profoundly  the  form  of  even  the  very  hardest 
of  its  tissues. 

It  is  proposed  to  close  the  discussion  with  the  consideration  of 
a  few  special  cases  of  the  various  methods  of  cusp-blending,  wear, 
and  flexure.  In  all  the  selenodont  mammals  the  flexure  of  the 
cornu  of  the  inner  cusps  and  their  lengthening  in  the  upper  molars 
and  the  outer  below  is  greatest,  evidently  due  to  the  fact  that  the 
strains  incident  to  mastication  are  more  powerfully  exerted  upon 
these,  and  less  powerfully-  upon  their  fellows  on  the  opposite  side 
of  the  tooth.  The  deep  flexure  of  the  enamel  laj-er,  vertically  and 
medially  on  the  inner  side  of  the  upper  molars  and  the  outer  of 
the  lower  ones,  is  another  fact  to  be  noted  in  many  instances  as 
due  to  the  same  causes.  The  jutting  outwards  of  the  cornu  of  the 
external  cusps  of  the  upper  molars,  and  inwards  of  the  internal 
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cusps  of  the  upper  and 
lower  series  re8i>ectivel7 
witli  the  ideal  odontomor- 
pliic  centre,  O,  in  the  niau- 
dibiilar  articulation,  the 
gist  of  the  whole  matter 
of  tootli  modifleation  lie- 
comes  plain.  It  is  ob- 
served that  opposite  those 
parts  which  have  the 
Thfl'iiir^?!'i"iiVh'ing *Z"'.Zaii7nsa]'M  t^m'tbt  greatest  transvefBe  diani- 
■■■udtbDUt  uHicuUiLoB,  or  odaniaiuariihie  wuire,  o.  eter,  OF  which  are  Strong- 
est of  the  o|)posing  series, 
6,  imjitnge  upon  their  fellows,  a,  of  the  opposite  series  at  the  weak* 
est  points,  or  those  pnrts  having  the  least  transverse  diameter, 
and  vice  versa.  It  looks  as  though  tiie  strnins  incident  to  maati- 
cntion  has  pressed  the  sides  of  tlie  cusps  of  tlie  teeth  flat,  and 
curved  their  cornu  outwards  iu  the  nppcr  series,  and  inwards  in 
the  lower,  liy  the  oft-repeated  excursion  in  one  directioo.  The 
aettoti  of  the  parls  in  life  appears  to  be  constant,  that  is,  the 
molars  of  the  mandi!)lca  of  the  right  side  always  moving  outwards 
when  crushing  the  food,  and  the  same  of  the  side  opposite.  The 
movements  are  often,  for  many  minutes  in  succession,  made  in 
the  same  direction,  then  in  the  other.  It  is  found,  upon  carefal 
observation,  that  the  animal  chews  upon  one  side  at  a  time, 
changing  to  the  other  appai-ently  for  the  purpose  of  resting.  This 
also  accords  with  the  oliscrvations  of  pliysiologists,  that  the  sali- 
vary glands  of  opposite  sides  in  ruminants  and  other  herbivora 
perform  their  function  alternately  with  greater  vigor,  depending 
for  their  periods  of  activity  and  repose  upon  the  alternate  use 
and  disuse  of  the  teeth  of  the  corresponding  side  in  mastication. 


Fig.  10. 


A  scries  of  tnbcrclcs  are  sketched  in  Fig.  10,  showing  the 
gradual  transition  from  the  unmodiUed  bunodont,  a,  to  the  ex- 
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treme  selenodont,  e  and  /.  The  cusp,  a,  is  tlie  t3'pe  observed  in 
the  early  Miocene  genus  Entelodon^  or  in  Pliolophus  of  the  Eocene; 
6,  an  external  cusp  of  an  upper  molar  of  Leptuchcerus ;  rf,  an  ex- 
ternal cusp  of  an  early  ruminant  {Oreodon)]  <?,  outer  and  inner 
anterior  cusps  of  a  young  Cervus^  siiortlj'  before  protrusion  from 
the  alveolus ;  and  /,  a  premolar  of  Goryphodon.  A  host  of  ad- 
ditional examples  might  be  given  to  enforce  the  idea  meant  to  be 
conveyed,  but  which  would  simply  be  repeating  with  another  series 
of  species  what  has  already  been  indicated,  and  which  can  be 
fully  confirmed  b^^  reference  to  works  of  Leidy,  Kowalewsky,  and 
Cope  on  Tertiary  mammalia. 

I  am  aware  that  Coryphodon  is  an  early  form,  occurring  in  the 
Eocene  formation,  and  is  perhaps  not  as  well  chosen  a  case  to 
illustrate  the  modern  extreme  as  might  have  been  selected.  This 
is,  however,  a  superficial  objection,  since  the  crowns  are  very 
short,  with  the  short  roots  characteristic  of  the  mammalia  of  early 
periods.  It  seems  to  be  simply  a  case  in  which  the  modifications 
took  place  with  greater  rapidity  than  in  later  species.  If  the 
whole  order  of  ungulates  did  not  concur  in  the  evidence  which 
they  3'ield,  an  objection  might  be  raised,  but  in  all  of  them  the 
reverse  direction  of  the  cornu  of^the  cusps  of  opposing  series  is 
the  same ;  in  all  the  mandibular  movement  is  either  lateral,  or 
becoming  so ;  almost  every  family'  of  them  shows  a  progressive 
intensification  of  these  characters,  and  it  would  seem  that  no  fur- 
ther evidence  were  needed  to  show  that  the  necessary  aclions  of  an 
animal  modify  most  profoundly  the  form  of  even  the  very  hardest 
of  its  iiasuea. 

It  is  proposed  to  close  the  discussion  with  the  consideration  of 

-a  few  special  cases  of  the  various  methods  of  cusp-blending,  wear, 

4ind  flexure.     In  all  the  selenodont  mammals  the  fiexure  of  the 

«ornu  of  the  inner  cusps  and  their  lengthening  in  the  upper  molars 

-amd  the  outer  below  is  greatest,  evidently  due  to  the  fact  that  the 

strains  incident  to  mastication  are  more  powerfully  exerted  upon 

these,  and  less  powerfully  upon  their  fellows  on  the  opposite  side 

-^f  the  tooth.    The  deep  flexure  of  the  enamel  layer,  vertically  and 

:2nedially  on  the  inner  side  of  the  upper  molars  and  the  outer  of 

^he  lower  ones,  is  another  fact  to  be  noted  in  many  instances  as 

^ue  to  the  same  causes.    The  jutting  outwards  of  the  cornu  of  the 

external  cusps  of  the  upper  molars,  and  inwards  of  the  internal 

6 
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ones  in  the  lower  series,  is  another  fact  capable  of  a  similar  expla- 
nation. 

I  apprehend  that  tlie  plicate  enamel  laj-ers  in  the  dentition  of 
the  horse,  of  Sivatherium^  and  to  some  extent  in  the  ox  and  deer, 
may  be  accounted  for  in  the  same  way ;  for  in  these  thd  plication 
is  most  marked  at  such  points  as  are  manifestly,  according  to  our 
theory,  subject  to  the  severest  strains.     In  Fig.  11,  a,  the  enamel 

Fig.  11. 


pattern  of  the  upper  molar  of  Equus  excelsus,  and  6,  the  enamel 
pattern  of  an  undetermined  species  of  horse  (both  from  Leidy), 
show  this  plication  of  the  anterior  and  posterior  transverse  enamel 
walls  of  the  islands  in  a  markedxlegree.  The  plication  is  greatest 
in  a  line  parallel  with  the  direction  of  the  strains  exerted  during 
mastication.  Another  circumstance  is  the  greater  inclination  of 
the  inner  cusp  of  the  upper  molars  outwards,  and  of  the  outer 
ones  below  inwards,  which  is  so  common  amongst  selenodont  ungu- 
lates, that  I  think  it  is  almost  without  exception.  The  great  width 
also  of  the  posterior  molars  in  selenodont  mammals  may  be  ac- 
counted for  in  a  great  measure  bj^  supposing  molar  force  as  ade- 
quate cause  of  such  increased  transverse  diameter.  This  view  is 
supported  in  a  measure  by  the  relatively  equal  transverse  diameter 
of  the  molars  at  both  ends  of  the  series  in  bunodont,  isognatiious 
mammals.  There  seems  to  have  been  a  phylogenetic  metamorphosis 
of  molars  and  premolars,  which  proceeded  with  greatest  rapidity 
nearest  the  mandibular  articulation,  where  the  modifying  forces 
were  also  applied  with  the  greatest  mechanical  effect.  The  man- 
dibular masticatory  apparatus  of  mammals  maj'  be  regarded  as 
levers  of  the  third  class,  in  wiiich  the  glenoid  cavity  is  the  ful- 
crum, the  muscular  force  exerted  by  the  masticatory  muscles  the 
power,  and  the  resistance  of  the  food  to  the  teeth  in  crushing  it 
the  weight.     Since  the  coefficient  of  muscular  force  is  104  pounds 
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per  square  inch  of  transverse  section,^  it  is  easy  to  surmise  what 
would  be  the  tendency  of  the  exertion  of  the  force  of  many  square 
inches  in  section  of  masticatory  muscle  upon  the  jaws  and  teeth  in 
inastication.  It  would  manifestly  not  be  consumed  in  the  mere 
comminution  of  the  food,  but  it  must  also  react  upon  the  struc- 
tures which  were  directly  subjected  to  the  resulting  strains,  viz., 
the  teeth.  In  a  mammal  as  large  as  the  rhinoceros  the  area  occu- 
pied by  the  mandibular  teeth  is  about  5  square  inches,  while  the 
maxillary  teeth  occupy  about  10  square  inches,  as  I  have  roughly 
estimated  from  a  skull  nearly  adult;  the  ratio  then  of  the  tritu- 
rating surfaces  of  tiie  upper  and  lower  series  is  about  as  one  is  to 
two.  These  ratios  increase  apparently  as  anisognathism  increases, 
and  conversely  become  equal  as  isognathism  prevails ;  that  is,  we 
may  select  a  perisodactyl,  such  as  the  rhinoceros,  or  an  artio- 
dactyl,  such  as  Bos^  to  represent  one  extreme,  and  the  universal 
pig  as  the  other. 

It  will  be  observed  that  I  have  made  no  attempts  at  construct- 
ing phylogenetic  tables,  a  favorite  pursuit  with  some  recent  natu- 
ralists ;  this  is  because  I  am  not  satisfied  in  regard  to  the  value 
of  characters  as  indicating  affinities.  I  appreciate  these  most  tho- 
roughly, but  believe  that  modifications  may  be  greatly  accele- 
rated or  retarded  by  alterations  in  surroundings  over  which  a 
modifiable  organism  has  no  control,  so  that  the  differential  effects 
(generic  and  specific  characters  of  systematists),  produced  in  a 
given  time,  may  differ  greatly  in  valpe — their  true  value  being 
estimated  in  terms  of  force — some  requiring  but  half  as  much  time 
for  their  production  as  others.  The  possible  morphological  eflTects 
of  like  mechanical  conditions  are  illustrated  in  turtles  and  glypto- 
dons,  where  the  rigid  exoskeleton  has  caused  the  originally  seg- 
mented axial  skeleton  to  show  a  strong  tendency  to  revert  to  tiie 
primitive  homogeneous  condition  without  losing  its  osseous  cha- 
racter. The  exoskeleton  has  in  fact  partially  assumed  the  part 
taken  by  the  chitinous  envelope  in  the  organization  of  the  Artie- 
ulala.  We  may  regard  the  relations  here  pointed  out  as  the 
complementary  principle  demonstrating  Spencer's  theory  of  the 
segmentation  of  the  vertebral  axis,*  because  it  must  be  allowed  that 
opposite  conditions  must  produce  opposite  effects. 

'  Animal  Mechanics,  Dr.  Saml.  Haughton.     London,  1873,  p.  71 ;  The 
Principle  of  Least  Action  in  Nature  (Three  Lectures),  London,  1871,  p.  10. 
*  Principles  of  Biology,  New  York,  1867. 
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M.Tve  |)iirpo.s€*H  of  locomotion.  Further,  afler  once  ha%'ing  reached 
that  stage  which  made  the  incisors  available  as  weapons*  we  can 
understand  how  the  %'iolent  uses  to  which  these  ]>arts  were  and 
are  |»ut  only  served  to  carry  tlie  hypertrophy  still  further. 

The  Dinorernta  and  lihiuorerotidat  present  a  case  where  the 
partial  assumption  of  the  incisive  function  by  a  %'ery  flexible  and 
poweiful  lip  has  reacted  upon  the  development  of  the  incisors, 
causing;  them  to  Ix'come  rutlimentarv.  I  infer  from  the  rather 
elevated  and  thickene<l  nasal  bones  of  the  IHnocerata  that  these 
creatures  had  a  loni^  protrusible  up|>er  lip,  if  not  a  short  prol>oscis9 
and  the  observed  correlation  l)etween  such  ostecdouical  confornia- 
tion  and  protrusible  lip  in  living  forms  is  still  further  evidence ; 
so  is  the  fact  tliat,  in  a  form  (Palaoi<f/op;f)  allied  to  the  genus 
Titanotherium^  the  nasals  are  strongly  produced  as  in  the  Tapir, 
to  whicii  it  is  also  allied.  I  think  it  improbable  that  Dinocerun 
possessed  a  prehensile  tongue,  a  view  contradicted  b}'  the  rela- 
tively immobile  upi)er  lip,  with  two  or  three  exceptions,  of  the 
rutniiianiid,  that  are  similarly  without  upi>er  incisors.  The  horse 
with  his  prehensile  upiH*r  lip  has  not  iH'en  c(»nsidered,  but  we  Gnd, 
upon  observati<»n,  that  the  power  he  exerts  with  it  is  very  feeble, 
and  acts  rather  as  accdlecting  apparatus  for  the  purpose  of  brinjj- 
ing  herbage  within  reaeh  of  his  incisors,  the  most  complex,  with 
one  exception,  in  the  whoie  mammalian  8ul>-kingdom.  The  pro- 
l»o>cis  of  the  Tapir  is  likewiM*  oidy  a  grasping  instrument,  and 
se4*ms  to  be  used  solely  for  the  purpose  of  fetching  its  aliment 
within  reach  of  the  incisors,  whicli  are  well  develoi>ed.  It  may 
also  l>e  observed  that  the  earlier  and  more  unspecialized  forms  of 
hornless  rhinocercises  ha<l  narrower  nasal  bones  with  the  incisors 
mr»re  fully  developed,  with  probably  less  effective  grasping  lips, 
bimilar  to  the  horse. 

In  the  ruminants  the  absence  of  the  u|)per  incisors  seems  to  me 
to  be  correlated  with  the  prehensile  tongue,  the  lower  incisors 
acting  as  a  knife  edge,  while  a  bunch  of  herbage  is  hebi  fast  hj 
bringing  the  premaxillary  pad  aliove  down  up(»n  it  so  as  to  hind 
it  firmly  against  the  lower  incisors,  when  it  is  readil}'  severed 
from  its  attachment  by  tossing  the  head  forwards  an<l  upwards. 

The  lirnta  or  Edt'ntnta  are  by  far  the  most  remarkable  group 
illtisiratintX  the  interdependence  of  incisors  and  a  prehensile  appa- 
ratus, which,  in  this  case,  si'cms  invariably  to  be  the  tongue.  In 
the  edentulous  ant-eaters  of  both  continents  all  the  teeth  are 
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look  in  the  direction  of  some  earlier  and  more  generalized  form  as 
a  starting  point  from  which  it  is  possible  to  derive  the  organ  so 
characteristic  of  Proboscidians.  In  this  position  I  find  I  am  in 
accord  witli  Prof.  Cope,  who  has  stated  his  views  upon  tiiis  matter 
more  or  less  distinctly  at  several  places  in  his  extensive  writings.' 
My  reasons,  based  wiiolly  on  teleological  evidence,  for  not  believ- 
ing the  Dinocerata  to  be  in  the  direct  ancestral  line  which  culmi- 
nated in  the  elephants,  is  the  presence  in  the  former  of  a  variable 
number  of  pairs  of  horns,  and  in  Dinoceras  the  great  pair  of  upper 
laniary  teeth  are  written  down  as  canines  by  Profs.  Leid}^,  Cope, 
and  Marsh,  which,  with  the  absence  of  upper  incisors,  gives  us  no 
probable  beginnings  that  ma}'  be  regarded  as  homologous  with  the 
tusks  of  Elephas,  However,  the  tusks  of  Proboscidea^  as  now 
known  from  fossil  forms,  have  been  extensively  modified  in  size, 
situation,  and  direction  of  curvature.  We  may  state  the  modifi- 
cations as  to  implantation  of  the  tusks  (incisors)  in  the  various 
forms,  thus : — 


Dinotherium,  I. 

1  —  1 

Mastodon  Angustideus, 
M.  longirostris, 
M.  productus,  etc. 

1— JL 
0  —  0 


l--fei 


Elephas,  sp.  I. 


From  the  tenor  of  the  foregoing  facts,  I  am  led  to  conclude 
that,  with  the  disappearance  of  the  primary  functions  of  the  inci- 
sors in  Proboscidians,  and  their  assumption  of  a  secondary  defen- 
sive one,  the  proboscis  was  gradually  developed,  while  the  mouth, 
as  it  became  more  elevated  from  the  level  of  the  ground  by  the 
shortening  of  the  neck  and  the  assumption  of  the  long,  gravi- 
gradous  pillar-like  limbs,  were  assisting  factors  in  the  process. 
Whatever  was  the  cause  of  the  incisors  becoming  weapons  of  de- 
fence was  tlie  cause  of  the  initiation  of  a  process  of  development 
of  the  external  nasal  organ,  resulting  in  its  present  structure  and 
importance.  There  was  probably  no  organ  so  directly  available 
as  what  was  then  a  rudimentary  proboscis^  seeing  that  all  other 
parts  (limbs),  probably  by  reason  of  the  animal's  bulk,  must  sub- 

*  U.  S.  Geolog.  Surv.  Terr.,  6th  Annual  Report,  Washington,  1873,  p. 
647 ;  U.  S.  Geograph.  Surv.  W.  of  the  100th  Meridian,  vol.  iv.  1877,  p. 
282. 
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serve  purposes  of  locomotion.  Further,  after  once  having  reached 
that  stage  which  made  the  incisors  available  as  weapons,  we  can 
understand  how  the  violent  uses  to  which  these  parts  were  and 
are  put  only  served  to  carry  the  hypertrophy  still  further. 

The  Dinocerata  and  Bhinocerotidae  present  a  case  where  the 
partial  assumption  of  the  incisive  function  by  a  very  flexible  and 
powerful  lip  has  reacted  upon  the  development  of  the  incisors, 
causing  them  to  become  rudimentary'.  I  infer  from  the  rather 
elevated  and  thickened  nasal  bones  of  the  Dinocerata  that  these 
creatures  had  a  long  protrusible  upper  lip,  if  not  a  short  proboscis, 
and  the  ol)served  correlation  between  such  osteological  conforma- 
tion  and  protrusible  lip  in  living  forms  is  still  further  evidence ; 
so  is  the  fact  that,  in  a  form  (Palseosyops)  allied  to  the  genus 
Titanotherium^  the  nasals  are  strongly  produced  as  in  the  Tapir, 
to  which  it  is  also  allied.  I  think  it  improbable  that  Dinocerus 
possessed  a  prehensile  tongue,  a  view  contradicted  by  the  rela- 
tively immobile  upper  lip,  with  two  or  three  exceptions,  of  the 
ruminanlia^  that  are  similarly  without  upper  incisors.  The  horse 
with  his  prehensile  upper  lip  has  not  been  considered,  but  we  find, 
upon  observation,  that  the  power  he  exerts  with  it  is  very  feeble, 
and  acts  rather  as  a  collecting  apparatus  for  the  purpose  of  bring- 
ing herbage  within  reach  of  his  incisors,  the  most  complex,  with 
one  exception,  in  the  whole  mammalian  sub-kingdom.  The  pro- 
boscis of  the  Tapir  is  likewise  only  a  grasping  instrument,  and 
seems  to  be  used  solely  for  the  purpose  of  fetching  its  aliment 
within  reach  of  the  incisors,  which  are  well  developed.  It  may 
also  be  observed  that  the  earlier  and  more  unspecialized  forms  of 
hornless  rhinoceroses  had  narrower  nasal  bones  with  the  incisors 
more  full}'  developed,  with  probably  less  effective  grasping  lips, 
similar  to  the  horse. 

In  the  ruminants  the  absence  of  the  upper  incisors  seems  to  me 
to  be  correlated  with  the  prehensile  tongue,  the  lower  incisors 
acting  as  a  knife  edge,  while  a  bunch  of  herbage  is  held  fast  by 
bringing  the  premaxillary  pad  above  down  upon  it  so  as  to  bind 
it  firmly  against  the  lower  incisors,  when  it  is  readily  severed 
from  its  attachment  by  tossing  the  head  forwards  and  upwards. 

The  Bruta  or  Edentata  are  by  far  the  most  remarkable  group 
illustrating  the  interdependence  of  incisors  and  a  prehensile  appa- 
ratus, which,  in  this  case,  seems  invariably  to  be  the  tongue.  In 
the  edentulous  ant-eaters  of  both  continents  all  the  teeth  are 
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aborted.    A  bird-like  character  is  assumed  in  one  instance  (Myre- 
mecophaga)^  in  which  the  pyloric  end  of  the  stomach  becomes 
gizzard-Iikc,  small  pebbles  being  found  within.     The  extinct  and 
recent  sloths,  as  well  as  armadillos,  have  long  prehensile  tongues, 
which,  it  is  believed  explains  their  want  of  incisors.    Brehm  says 
(  Thierleben)  the  tongue  of  the  living  sloth  is  used  like  a  hand,  and 
Owen  thinks  the  tongue  of  Megatherium  was  prehensile.     From 
what  I  have  seen  of  living  armadillos  I  have  reason  to  believe  that 
the  ffoplophoridae  wave  similarly  possessed  of  prehensile  tongues. 
The  well-developed  h3'oids  of  this  group,  as  Prof  Burmeister'  has 
represented  them,  would  also  favor  this  view.    It  may  be  oi^jected 
to  our  explanation  that  no  fossil  Edentata  have  been  found  with 
incisors,  which  should  be  the  case  if  our  theor}^  is  the  correct  one; 
to  this  we  may  reply  that  so  far  no  Edentata  have  been  described 
from  South  America  older  than  enrly  pliocene,  so  that  we  may 
look  with  some  degree  of  confidence  for  the  future  discovery  of 
forms  with  the  required  incisors  or  their  rudiments  from   the 
eocene  or  miocene  of  that  great  continent.     A  group  so  sharply 
defined  as  the  Edentata  will  then  have  shared  the  fate  of  some  of 
the  others  which  were  considered  as  isolated,  with  irreconcilable 
chasms  intervening,  until,  thanks  to  the  labors  of  American  palae- 
ontologists, such  have  been  in  a  large  measure  filled  up.   That  the 
^ant  of  incisors  in  existing  edentates  is  no  proof  of  their  absence 
in  the  forms  from  which  they  were  derived,  receives  some  support 
from  the  fact  that  rudimentary  teeth  have  been  found  in  the 
embryos  of  toothless  whales,  and  also,  as  should  be  expected  in 
embryo,  Trionychidae^  a  low  group  of  the  Testudinata^  if,  as  has 
t)een  held,  these  latter  are  remotelj'  allied  to  the  toothed  croco- 
dilians. 

The  following  summary  of  the  views  arrived  at  in  the  foregoing 
pages  is  oflfcred: — 

1.  That  the  earliest  and  simplest  type  of  mammalian  jaw-move- 
ment was  that  in  which  the  mouth  was  simply  opened  and  closed, 
without  mandibular  excursion,  and  coexistent  with  the  simple 
liaplodont  or  bunodont  molar. 

2.  That  the  development^  of  the  various  kinds  of  excursive 
mandibular  movement  has  apparently  been  progressive. 

1  An  ales  del  Museo  Publico.    Baenos  Ay       1        78. 
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SH ), 

ss  39.  HO 

AlO, 

=  21.10 

Fi'i), 

=    3.14 

Ft'< ) 

—    0.72 

MiiO 

=    l.HO 

<  Hi  ) 

=  34.00 

M-(> 

^  traco 

Ignition  =  none 

Si  =  18..V3  0M2     0.662 

Al  =11.29  0.206)^  ^^. 

1^0  =    2.19  0.019* 

F<-  =    0.r,<J  0.010  I 


Mn  =    1.39  0  025 

Ca  =24.29  0.(K)7 


0  642 


100.62 

These  quotients  furni.^h  the  ratio: — 

Si     :     Al    :     Ca    =    2.940    :     1.00     :    2.853. 
Or 

Ca,  Al  Si,  O,.. 

h.  Ctrreniah  Varietij. — Not  observed  in  ervstaU.  Massive  grnna- 
lar.  Color  light  grass-irreen  to  nearly  white,  the  two  varieties 
seem  to  pass  into  one  another.  I  observed  some  striated  planes, 
and  thou(;ht  thi-y  mit^ht  belong  to  the  following  six^eies  of  Zoistto, 
but  fr.Mgnients  placed  in  the  flame  did  not  show  intumoscenee,  ami 
fuH4Ml  like  the  yellow  variety.  Lustre  on  fracture  less  fatt}*  than  in 
the  yell<»w  variety.    Highly  transparent.     H  —Cu    Spce.  gr.  3.i38. 

Chrmiral  ('hnrnrh'ra. —  Fuses  at  3,  and  with  the  fluxes  gives 
strong  manganese  reaction.  Not  materially  attacked  by  hydro- 
chloric acid  either  l>efore  or  after  ignition. 

Conipojtition  according  to  an  analysis  made  by  m}*  assistant, 
Mr.  H.  H.  Chlpman. 


Qu<>ii<*nt. 

SiO, 

=  39.0S 

Si    =  0  6504      0.6504 

Al.O, 

=  23.26 
=       .bO 

Al  =  0.2248  )  0  2298 
Fi.  =0.0050/ 

FrO 

=      .86 

W  =0.0119  1 

MnO 

=    7.60 

Mn  =  0.1071  [  0.6279 
Ca  =0.5089) 

CaO 

=  2S.50 

l^ntti(»n 

=    0.32 

KM).  52 

io: 

— 

Ca     :     Al 

:     Si     = 

:    2.733     :     1.00     :    2.83 

If  the  iron  were  all  fi^rrous  the  ratio  would  Iwcome  vor}'  nearly 
:{  :  1  :  3,  AH  in  the  ]>receding  variety,  and  it  si*ems  highl}'  prolmble 
that  such  is  the  case,  considering  the  (litDcult^'  in  the  wa3*  of  a 
correct  determination  of  ferrous  iron  in  this  instance,  and  the 
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OK  THE  ASSOCIATION  OF  OBOSSULABITE,  ZOISITE,  HETJLANDITE,  AND 

LEIDTITE— A  NEW  SPECIES. 

BY  PROFESSOR  GEORGE  A.  KONIO. 

On  Crum  Creek,  jnst  above  Chester,  Delaware  County,  Penn- 
83'lvania,  the  gneiss  formation  has  been  kept  opened  for  many 
years  by  tlie  quarries  of  Messrs.  Deshong.  The  gneiss  shows  here 
a  granitoid  structure,  with  just  enough  of  mica  to  produce  a  very 
straight  fracture,  combining  thus  the  toughness  of  granite  with  the 
easier  workabilit}^  of  the  gneiss.  The  stratification  strikes  nearly 
north  and  south,  while  the  dip  is  almost  vertical.  Seams  of  coarse- 
grained granite  are  frequent  in  the  granitoid  gneiss,  carrying, 
occasionally,  crystals  of  Orthoclose,  black  Tourmaline,  and  Beryl 
of  unusual  size  and  beauty.  In  the  eastern  part  of  the  quarry, 
the  structure  of  the  gneiss  is  schistose,  in  fact,  the  rock  is  more 
properly  called  mica  schist,  the  feldspathic  element  receding  con- 
siderably. This  rock  is  interstratified  with  seams  of  gray  quartz, 
and  in  blasting  one  of  these  seams  recently,  near  the  foot  of  the 
cliff,  which  is  here  about  forty  feet  high,  Mr.  A.  O.  Deshong  ob- 
served minerals,  the  like  of  which  the  quarry  had  never  produced 
before.  I  am  much  indebted  to  Mr.  Deshong's  liberalit}',  who 
placed  this  entire  material  in  my  hands.  Through  the  falling  of 
top  rock  the  spot  is  now  covered;  but  it  will  be  reopened  in  the 
spring,  and  more  materials  of  interest  may  be  expected  by  miner- 
alogists. Some  of  the  specimens  have  a  very  pleasing  appearance 
through  the  contrast  of  the  green,  brownish-yellow,  and  rose 
color  of  the  associated  minerals. 

1.  Grossulariie.  a.  Yellow  Variety. — In  well-defined  crystals, 
some  two  centimetres  and  more  in  diameter.  Form  chiefly  the 
rhombic  dodecahedron,  oo  O  in  combination  with  202.  One  crystal 
entirely  embedded  in  quartz  is  elongated,  and  easily  mistaken  for  a 
tetragonal  form.  Mostly'  granular  massive.  Color  from  brownish- 
to  amber-yellow.  Lustre  vitreous ;  fatty  on  the  fracture.  Trans- 
parent.    H  =  6.     Spec.  gr.  =  3.637  at  20°  C. 

Chemical  Characters. — The  mineral  fuses  at  3  to  a  brownish  or 
slightly  greenish  glass.  With  soda  and  borax  in  O.Fl  manganese 
reaction.  Not  acted  upon  by  hj-drochloric  acid,  either  before  or 
after  ignition.    The  white  powder  turns  straw-color  when  ignited. 
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Is  the  water  essential  in  the  composition  of  Zoisite  ?  Ram- 
melslierg  does  not  consider  it  so  ;  and  j-et  all  anal3'8cs  of  thiJi 
mineral  show  its  presence.  To  me  it  seems  to  l)e  essentinl,  as  I 
connect  it  with  the  remarkjihiv  distinct  intnmescence  of  Zoisit^. 
Intumescence  surely  is  caused  by  the  escajK*  of  gas  or  vapor  while 
the  substance  is  in  a  semi-fluid  state;  it  is  but  another  form  of 
exfoliation. 

Minerals,  with  eminent  basal  cleavage  and  water  of  h3'dration 
or  of  crystallization,  exfoliate,  as  the  vermiculitcs,  and  to  a  lesser 
<legree  Heulamlite;  minerals  possessing  less  cleavage,  or  none  at 
all, exhibit  intumescence.  This  phenomenon,  us  yet  unexplaine<l, 
is  (|uite  worthy  of  a  thorough  investigation. 

It  is  possible,  that  in  this,  as  also  in  other  instances,  a  hydrated 
product  of  alteration  is  interbuninated  with  the  really  anhy<lroiis 
mineral,  thus  producing  apparent  intumescence  of  the  whole. 
This  is  merelv  a  sugijestion. 

3.  Ifriilfitniifr, — This  Zeolite  occurs  in  cavities  or  upon  either 
the  Garnet  or  the  Zoisite,  in  the  usual  form  and  combinations. 
A  sufllcient  (juantity  for  anal^'sis  coubl  not  be  collected,  but  the 
pyrognostic  characters  were  found  to  Ik;  those  of  heulandite.  It 
has  an  olive-green  color,  probably  from  an  admixture  of  the  fol- 
lowing mineral.     It  is  evidently  a  pro<luct  of  alteration. 

4.  Lt'vbjitr, — On  the  quartz,  but  particularly  on  the  Garnet  and 
Zoisiie,  I  found  a  mineral  substance  having  the  following  charac- 
ters: Not  crystallized,  but  probably  crystalline,  massive  in  small 
lumps,  or  as  a  thin  botiyoi<lal  incrustation.  In  the  cavities  it 
forms  delicate  stalactites,  and  leaf-shaped  films  i>ending  from  the 
side**.  It  is  very  soft  (11  =  1)  Touch  unctuous,  lustre  waxy. 
Color  fine  grass-green,  olive-green,  and  greenish-gray,  sometimes 
a  bluish-green.  Streak  white.  When  crushe<l  in  the  mortar,  takes 
a  silky  lustre,  as  it  parts  into  fine  white  scales. 

Clit'iniral  Charartrrs. — In  O.Fl  swells  up  and  boils,  fusing  at  4 
to  a  light  yellowish-green  glass.  Reacts  for  iron,  and  slightly  for 
mantranejHO  with  80*la  and  borax.  Heated  in  closed  tul»e  \ieUls 
water  and  turns  yellowish-brown.  Dissolves  readily  in  strong 
rohl  hydrochloric  acid.  The  solution  precipitates  auric  chloride 
(ferrous  ir(»n).  Not  8ohd>le  after  ignition.  I  was  able  to  collect 
a  little  ov4*r  two  decigrams  of  critically  pure  material  from  the 
largest  stalactite.     The  analysis  gave  — 
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small  quantities  involved.     Neither  of  'these  varieties   has  been 
identified  in  the  United  States  by  analysis. 

Andradite  and  Pyrope  are  the  usual  varieties  known  in  the 
American  gneiss  formation. 

2.  Zoisite,  —  Massive,  cryptocrystalline,  and  in  aggregation  of 
small  prismatic  crystals.  In  the  latter  condition  the  specimen  is 
friable  between  the  fingers,  as  the  individual  crystals  are  but 
loosely  cemented  together.  The  shape  of  the  crystals  resembles 
very  much  that  of  Pyroxene.  The  striations  on  the  prismatic 
faces  are  not  noticeable;  but  an  oblique  cleavage  seems  to  bo 
present.  I  could  not  obtain  satisfactory  measurement.  The 
prismatic  angle  was  found  approximately  =  107°.  The  prism 
was  terminated  in  one  crystal  by  two  brachydomes  too  small  for 
measurement. 

Color  rose-red  to  pale  pink.     Strong  vitreous  lustre.     H  =  6 
Spec.  gr.=:  3.642 

Chemical  Characters, — Swells  up  in  the  O.Fl,  and  fuses  at  4 
to  4.5  to  a  whij;e  enamel.  With  soda  and  borax  in  O.Fl  manga- 
nese reaction.  Not  acted  upon  by  hydrochloric  acid  eitlier  before 
or  after  ignition.  When  heated  in  the  closed  tube  the  rose-color 
disappears,  and  the  mineral  seems  gray,  yielding  a  small  quantity 
of  water.  Upon  cooling,  the  rose-color  reappears  with  its  former 
intensity. 

The  mean  of  two  closely-agreeing  analj^ses  gave  me : — 


Quotient. 

SiO, 

=  40.70 

Si      —  19.00 

0.679      0.679 

AlA 
FeA 

=  33.30 
=    2.40 

Al     =  17.78 
Fe     =    1.68 

0,326 1  (^34^ 
0.015  ^ 

FeO 

—    0.70 

Fe     —    0.57 

0.100  1 

MnO 

=    0.43 

Mn    =    0.307 

0.005  I  0.366 

CaO 

=  19.70 

Ca     —  14.06 

0.351 . 

MgO 

=    0.15 

, 

Ignition 

=    2.40 
99.78 

H,0=    2.40 

0.12 

Producing  the  ratio: — 

R 

:     Al    ;    Si 

=     1.07     :     1.00 

:    1.991. 

Or, 

Ca  Al  Si^  Og. 
And  taking  the  water  into  consideration  we  obtain: — 

(Ca  Al  81,  Og)3  +  H,0. 
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ADDITIONS  TO  Kt.  C0OKE*S  PAPEB  OK  "THE  VALSEI  OF  THB  ITVim 

STATES/' 

BY  WM.  C.  STEVENSON,  JR, 

In  Mr.  M.  C.  Cooke's  paper^  there  are  forty  specimens  ^roiipo<l 
under  '' sporiilia  uncertain."  The  following  are  measurements  of 
Schweinitzian  specimens,  occurring  under  these  names,  in  the 
herbarium  of  the  Academy'  of  Natural  Sciences. 

As  only  the  Schwcinitzian  specimens  were  examined,  other 
references  are  omitted  in  this  list. 

The  marginal  numbers  correspond  to  those  in  the  original 
paper. 

95.  Yalta  BignoniflB,  Schw.  Am.  Bor.  1310. 

Sporidia  olive-brown,  uniseptate,  .0159  X  .0078  mm. 
9C>.  Yalta  tooparia,  Schw.  Am.  Bor.  13 IS. 

Barren. 

97.  Yalta  pagrillu*t  ^chw.  Am.  Bor.  1322. 
Evidently  a  Sphaeronema. 

98.  Yalta  tcatellata,  Schw.  Am.  Bor.  1344. 
Barren. 

99    Yalta  frattram-ooni,  Schw.  Am.  Bor.  1329. 

Barren. 

100.  Yalta  ciliata,  Schw.  Am.  Bor.  1349. 

Sporidia  naviculoid,  biseptate,  .0127  X  .005  mm. 

102.  Yalta  ambilicata.  Schw.  Am.  Bor.  1385. 
Sporidia,  oval,  hyaline,  .00(»2  X  .005  mm. 

103.  Yalta  diTergent,  Schw.  Am.  Bor.  1393. 

Sporidia  subelliptical,  granular,  .0127  X  .007  mm. 
104    Yalta  jaglandioola,  Bch.  Am.  Bor.  1328. 

Sporitlia  allantoid,  hyaline,  .0002  X  .002  mm. 
105.  Yalta  rabincola,  Schw.  Am.  Bor.  1329. 


S 


sporidia  allantoid,  hyaline,  .000  X  .002  mm. 


•  TuMi-lKMl  in  Procccding»  of  the  Acadoniv  of  Natural  Sciences  for  1877 
png«H  110-127. 
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Qaotient. 

SiO.,    =51.40 

Si    =28.94 

0.855 

A  1,03  =  16.82 

Al   =    9.51 

0.173      0.173 

FeO   =    8.50 

Fe  —    6.G1 

0.118. 

CaO    =    3.15 

Ca  =    2.19 

0.054  [  0.248 

MgO   =    3.07 

Mg=    1.84 

0.076  t 

HP    =17.08 

100.03 

This  gives  the  ratio  for 

W    :    R^»    :     Si    =    1.43     :    1.00    :    4.942. 

=    1.5       :    2         :     5. 

This  corresponds  to  the  oxygen  ratio 

4J    :    10. 

But  it  is  ranch  more  probable  that  one  atom  of  hydrogen  enters 
into  the  molecular  equivalent  to  ^  atom  R",  producing  thus  a  satu- 
rated bi  silicate. 

The  mineral  has  then  the  general  formula 

R"2  Al  Sij  0,5  +  5H,0. 

R»,  =  2^0  Fe  +  2%Ca  +  /,Mg  +  /,H. 

I  place  this  mineral  in  the  system  with  the  bisilicate  Zeolites 
for  these  reasons: — 

1.  Similar  behavior  before  the  blowpipe. 

2.  Association  and  like  origin. 

3.  Similarity  of  chemical  composition,  particularly  with  Heu- 
landite.  Both  minerals  are  formed  by  metamorphosis  of  Grossu- 
larite  and  Zoisite. 

Named  after  the  distinguished  comparative  anatomist,  Dr. 
Joseph  Leidy,  of  Philadelphia. 
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ABDITIONS  TO  KR.  COOKE'S  PAPEB  ON  "THE  VALSEI  OF  THE  TTKITED 

STATES." 

BY  WM.  C.  STEVENSON,  JR. 

In  Mr.  M.  C.  Cooke's  paper^  there  are  forty  specimens  grouped 
under  "  sporidia  uncertain."  Tlie  following  are  measurements  of 
Schweinitzian  specimens,  occurring  under  these  names,  in  the 
herbarium  of  the  Academy  of  Natural  Sciences. 

As  only  the  Schweinitzian  specimens  were  examined,  other 
references  are  omitted  in  this  list. 

The  marginal  numbers  correspond  to  those  in  the  original 
paper. 

95.  Valsa  Bignoniae,  Sohw.  Am.  Bor.  1310. 
Sporidia  olive-brown,  uniseptate,  .0159  X  .0078  mm. 

9G.  Valsa  sooparia,  Schw.  Am.  Bor.  1318. 
Barren. 

97.  Valsa  pngillns,  Schw.  Am.  Bor.  1322. 
Evidently  a  Sphaeronema. 

98.  Valsa  scutellata,  Schw.  Am.  Bor.  1344. 
Barren. 

99.  Valsa  frastmm-coni,  Schw.  Am.  Bor.  1329. 
Barren. 

100.  Valsa  ciliata,  Schw.  Am.  Bor.  1349. 

Sporidia  naviculoid,  biseptate,  .0127  X  .005  mm. 

102.  Valsa  nmbilicata,  Schw.  Am.  Bor.  1385. 
Sporidia,  oval,  hyaline,  .0062  X  .005  mm. 

103.  Valsa  divergens,  Schw.  Am.  Bor.  1393. 

Sporidia  subelliptical,  granular,  .0127  X  .007  mm. 

104.  Valsa  juglandioola,  Sch.  Am.  Bor.  1328. 
Sporidia  allantoid,  hyaline,  .0062  X  .002  mm. 

105.  Valsa  rnbinoola,  Schw.  Am.  Bor.  1329. 
Sporidia  allantoid,  hyaline,  .009  X  .002  mm. 

•  Published  in  Proceedings  of  the  Academy  of  Natural  Sciences  for  1877, 
pages  110-127. 


18T8.]  NATURAL   SCIENdES  OF  PHILADELPHIA.  87 

106    Valsa  allostoma,  Schw.  Am.  Bor.  1332. 
Sporidia  allantoid,  hyaline,  .009  X  .0031  mm. 

107.  Valsa  olig^stoma,  Schw.  Am.  Bor.  1333. 
Barren. 

108.  Valsa  amorpbostoma,  Schw.  Am.  Bor.  1334. 
Barren. 

1  09.  Valsa  radicnm,  Schw.  Am.  Bor.  1335. 
Barren. 

^  10.  Valsa  oonspurcata,  Schw.  Am.  Bor.  1336. 

Sporidia  allantoid,  hyaline,  .0062  X  .002 0012  mm. 

^11.  Valsa  modesta,  Schw.  Am.  Bor.  1337. 

Sporidia  allantoid,  hyaline,  .0078  X  .0032  mm. 

^  12.  Valsa  oomptonisB,  Sch.  Am.  Bor.  1353. 

Immature ;  asci  long,  linear. 
X  13.  Valsa  variolaria,  Schw.  Am.  Bor.  1371. 

Sporidia  allantoid,  hyaline,  .0078  X  .0032  mm. 
X  14.  Valsa  oonseptata,  Schw.  Am.  Bor.  1373. 

Sporidia  allantoid,  hyaline,  .0083  X  .0032  mm. 
X  15.  Valsa  papyrifersB,  Schw.  Am.  Bor.  1375. 

Large  number  of  asci  filled  with  granular  matter,  apparently 
i  mmature.     No  definite  sporidia  present. 

X  36.  Valsa  ceanothi,  Schw.  Am   Bor.  1376. 

Sporidia  allantoid,  nucleated,  .0217  X  .0062  mm. 
X  17.  Valsa  indistincta,  Schw.  Am.  Bor.  1377. 

Sporidia  reniform,  hyaline,  .0062  X  .0045  mm. 
X  18.  Valsa  qnadrifida,  Schw.  Am.  Bor.  1378. 

Sporidia  allantoid,  hyaline,  .0093  X  .0032  mm. 
^  19.  Valsa  scabriseta,  Schw.  Am.  Bor.  1394. 

Sporidia  subelliptical,  hyaline,  .0062  X  .0203  mm, 

120.  Valsa  ezpers,  Schw.  Am.  Bor.  1396. 

Sporidia  allantoid,  nucleated,  .0189  X  .0062  mm. 

121.  Valsa  rimioola,  Schw.  Am.  Bor.  1397. 

Not  in  suflScient  quantity  for  complete  examination. 

122   Valsa  rhisina,  Schw.  Am.  Bor.  1398. 

Sporidia  allantoid,  hyaline,  .0093  X  .0032  mm. 


Kjw.. 
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Hippolysmata  inUrm^di*,  n.  •. 

Carnpnx  with  antonnal  and  branchiostegal  spines,  rostrum  hori- 
zontal, extending  to  base  of  the  third  joint  of  aotenDular  peduncle, 
Hhorter   than   in   //.  wurdemanni  Stm.,  and   longer  than   in  H. 
cubfiitiis ;  the  carina  extending  back  to  the  posterior  portion  of 
the  earapax ;  six  or  seven  toothed  above,  three  or  four  teeth  being 
on  the  earapax,  and  three  on  the  rostrum  ;  below  with  three  teetii, 
the  first  being  directly  under  the  last  on  the  upper  margin.     Auten* 
nular  spine  extending  slightly  beyond  the  basal  joint  of  peduncle; 
third  joint  twothinls  as   long  as  preceding,  flagella  ucarlj  as 
long  as  the  body,  the  outer  thickene<l  for  a  fourtb  of  its  length, 
and  exhibiting  traces  of  a  division.    A  spine  on  the  outside  of  the 
basal  joint  of  antenna?,  antennal  scale  narrow,  regularly  tapering, 
extending  over  half  its  length  beyond  the  rostrum ;   flagellua 
longer  than  the  Ixxly. 

External  inaxillipeds  elongate,  pedi form,  extending  beyond  the 
antennal  scale,  the  carpal  joint  reaching  the  tip  of  antennal 
|>eduncle.  I*  eet  of  first  pair  reaching  the  extremity  of  the  anteonal 
scale,  fingers  half  as  long  as  palm;  hand,  carpus,  and  meroa  sub- 
equal.  Feet  of  second  pair  elongate,  filiform,  carpus  multiarti- 
culate.     Telsou  narrow,  tapering,  the  apex  acute. 

L<'ngth.  Carapax.  Rostrum.  2d  pair. 

25  mm.  C  mm.  3  mm.  19  mm. 

Fort  JetTerson  and  Tortugas,  Fla.,  AV.  II.  Jacques. 

This  species  tlitlers  from  IL  ciibensis  in  the  longer  rostrum  and 
carapax,  the  antennular  flagella,  and  in  the  fifth  pair  of  feet  not 
l)ein^  longer  than  the  others ;  from  H.  wurdemanni  \\\  the  shorter 
rostrum  and  the  arrangement  of  the  rostral  teeth,  and  the  pret- 
ence of  a  branchiostegal  spine. 

TOZStJM A  StimptoD. 
ToMama  oarolinentit,  n.  •. 

Elongate,  compressed,  carapax  with  sub-ocular  and  branchio^ 
te^al  spines;  rostrum  narrow,  slender,  curving  upwards  very 
slightly,  a  half  longer  than  the  carapax,  not  extended  as  a  carina 
on  the  carapax,  a  small  spine  on  each  side  at  the  baiie ;  up|)er 
margin  smooth,  rounded,  lower  with  many  small  teeth.  Basal 
Hpine  of  antennulo!  slender,  extending  l>ey(md  the  first  joint  of 
the  pe<iuncle;  first  joint  as  long  as  the  two  following  which  art 
eijual ;  fiagella  short,  the  upper  and  outer  the  larger,  neither  reach* 
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NOTES  ON  THE  NORTH  AMERICAN  GARIBEA  IN  THE  MUSEUM  OF  THE 
PEABODT  ACADEMY  OF  SCIENCE  AT  SALEM,  MASS. 

BY  J.  S.  KINGSLEY. 

The  following  paper  is  merely  preliminary  to  a  proposed  mono- 
graph of  the  North  American  shrimps.  I  would  here  return 
thanks  to  Prof.  S.  I.  Smith,  of  Yale  College,  for  many  favors 
received. 

CRANGONIDiB. 

CRANOON  Fabricius. 
Crangon  vulgaris  Fabr. 

I  find  this  species  in  collections  made  by  Dr.  Packard  at  Fort 
Macon,  N.  C.  I  should  be  inclined  to  call  the  Steiracrangon  All- 
manni  of  Kinahan  (Proc.  Roy.  Irish  Acad.  1862,  vii.  p.  71,  pi.  iv.) 
as  tins  species,  there  being  no  constant  character  to  separate 
them  ;  but  Rev.  A.  M.  Norman,  in  the  Report  of  the  British  As- 
sociation for  the  Advancement  of  Science  for  1868,  p.  265,  pro- 
nounces them  unquestionably  distinct.  The  only  characters  given 
by  Kinahan  for  the  separation  are  the  sulcation  of  the  sixth  ^nd 
seventh  abdominal  segments,  a  feature  which  I  have  found  in 
undoubted  specimens  of  (7.  vulgaris  from  our  own  coast.  Nor 
can  the  bathymetrical  distribution,  mentioned  by  Norman,  affect 
the  case,  as  G.  vulgaris  is  common  in  seventy  fathoms.  I  am  also 
inclined  to  consider  C.  nigricauda  Stm.,  (7.  nigromaculata  Lock- 
ington,  and  C.  alaskensis  Lockington,  as  (7.  vulgaris^  but  will  not 
decide  until  the  examination  of  larger  series  of  specimens  from  the 
west  coast.  Dekay  (N.  Y.  Fauna,  Crustacea,  p.  25)  has  this  as- 
tounding statement  concerning  this  species  (under  the  name  (7.  7- 
carinata  Say),  '*  eyes  sessile,  and  resting  on  the  concave  surface 
of  the  peduncle  of  the  inner  antennae." 

HIPPOLTSMATA  Stimpeon. 

?  Hippolysmata  cubensis. 

Hippolyte  eubenaia,  Von  Martens,  Wiegmann's  Archiv  fiir  Naturge- 
schicbte,  1873,  p.  136,  pi.  v.  f.  14. 

I  refer  this  with  a  doubt  to  this  genus,  though  Dr.  Y.  Martens 
gives  nothing  in  regard  to  the  mandibles  and  external  maxillipeds. 
The  genus  Hippolyte  is  northern  in  its  range. 
7 
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what  spiniforiTi.  Ischium  tliree  times  as  long  as  mcros,  meros  and 
carpus  of  the  same  length,  the  former  being  somewhat  the  stonier; 
<hictylus  short,  stout,  smooth  above,  a  single  row  of  spines  benealh« 
apex  acute.  Fourth  pair  of  feet  resembling  the  third  in  omaroen- 
tation  and  proportions  of  joints,  but  shorter  and  more  slender. 
Fifth  pair  still  shorter  and  more  slen<ler,  carpus  twice  as  long  as 
nieroH  and  slightly  longer  than  the  ischium ;  otherwise  not  difler- 
ing  from  the  two  preceding.  Telson,  with  the  sides  straight,  ex- 
tremity truncate;  a  slight  sulcus  alx>ve,  which,  in  the  |>osterior 
portion,  is  divided  by  a  median  carina  ;  on  each  side  a  row  of 

aculei. 

Tj<*n^th.  Carapax.  Third  pair  feet. 

50  mm.  18.5  mm.  28  mm. 

Ilayti,  Dr.  D.  F.  Woinland. 

This  8iK?(*ies  dillVrs  from  A,  srnhrn  in  the  longer  feet  of  the  first 
pair,  the  tliree  last  pair  more  slender,  the  more  tuberculate  charac- 
ter of  the  ornamentation,  and  in  the  proportionate  length  of  the 
joints.  The  second  abdominal  segment  is  also  more  dilated. 
From  the  short  description  of  Aft/a  ore  i  dm  talis  Newport,  in  the 
thorax  an<i  abdomen  being  punctate;  from  the  A.  tenella  Smith* 
in  the  larger  feet  of  the  third  pair;  and  from  A,  rivaliis  in  the 
more  obtuse  lateral  teeth  of  the  rostrum. 

Atya  ocoidentalis  Newport,   Annnli  and  Magazine  of  Kntuml  Tliftory,  1S47,  toI. 
zix.  \\.  IJ'J.     Von  M:lrten^  Archtv  fUr  N:iturge«chicht«,  1871,  p.  1S6. 

Specimens  in  the  museum  of  the  Peabody  Academy  which  I 
refer  to  this  sjK*cies  differ  from  the  foregoing  sjwcies  in  ha%'ing  the 
distal  portion  of  the  basal  joint  of  antennular  peduncle  armed 
with  sliort  bristles  or  spines;  inner  tlagellum  three-fourths  the 
length  of  carapax.  Legs  of  third  pair  much  larger  than  the 
others;  meral,  carpal,  and  propo<lal  joints  tuberculate,  without 
hairs  ;  meros  longer  than  three  succeeding  joints,  rounded,  trian- 
gular in  section;  earpus  and  propodus  subequal ;  dactyl  us  short, 
v'law-like,  basal  portion  greatly  thickened  and  armed  with  small 
spines  l>eneath.  Fourth  pair  with  meros  as  long  as  carpus'  and 
prop<Hlus;  carpus  shorter  than  propodus,  dactylus  as  in  thin!  pair. 
Meros  and  carpus  each  with  a  single  spine  l>eneath.  Meros  and 
pr(»|H)dus  of  fifth  pair  subequal ;  propodus  a  half  longer  than  car- 
pus.    Telson  as  in  A.  rivahn  Smith. 

Lonjrth.  Third  pair  of  feet. 

57  mm.  31  mm. 
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ing  the  tip  of  antennal  scale.  Basal  joint  of  antennae  with  a  small 
spine  beneath  ;  antennal  scale  narrow,  lanceolate,  nearly  as  long 
as  carapax,  peduncle  short,  flagellum  a  third  as  long  as  the  body 
without  rostrum.  External  maxillipeds  short,  last  joint  twice  as 
long  as  the  preceding  one.  Feel  all  short,  first  pair  very  short, 
stout,  carpus  with  a  spine  above,  hand  inflated,  fingers  curved, 
closing  completely'.  Feet  of  second  pair  slender,  reaching  to  the 
tip  of  antennal  peduncle,  meros  joint  as  long  as  the  first  two  joints 
of  the  carpus,  first  joint  of  carpus  as  long  as  the  other  two,  third 
a  half  longer  than  the  second ;  hand  hirsute,  as  long  as  the  last 
articulation  of  the  carpus.  Remaining  feet  simple;  dactyli  curved, 
propodi  spinulose  beneath.  Dorsum  of  abdomen  smooth ;  sixth 
segment  as  long  as  the  two  preceding;  telsou  elongate,  slender, 
acute. 

Length.  Carapax.  Rostrum. 

51  mm.  10  mm.  15.5  mm. 

Fort  Macon,  N.  C,  A.  S.  Packard,  Jr. 

This  species  differs  from  T,  lanceolatum  Stm.,  from  China,  the 
only  other  species  that  I  know  of,  in  the  shortness  of  the  rostrum 
and  antennae,  the  want  of  spines  on  the  dorsal  surface  of  the  abdo- 
men, etc. 

ATYID-ZB. 

ATYA  Lenoh. 
Atya  punctata,  n.  s. 

Compressed, carapax  and  abdomen  everywhere  thickly  punctate, 
rostrum  short,  depressed,  carinate  above  and  below,  tip  acute, 
lateral  angles  obtuse,  the  sulci  separating  the  median  from  the 
lateral  carinas  deep.  Antennular  spine  falling  short  of  base  of 
second  joint,  acute  ;  peduncle  granulate  above,  third  joint  two- 
thirds  as  long  as  second ;  outer  flagellum  shorter  than  the  inner, 
inner  three-fourths  as  long  as  carapax.  A  spine  on  the  basal  joint 
of  antennae  beneath;  antennal  scale  longer  than  antennular  pedun- 
cle, extremity  ovate,  external  margin  nearly  straight,  with  a  short 
acute  spine.  External  maxillipeds  slender,  extending  beyond  the 
antennal  peduncle.  Feet  of  the  first  two  pairs  subequal ;  meral 
joints  compressed,  longitudinally  sulcated.  Feet  of  the  third  pair 
cylindrical,  stout,  covered  with  tubercles  interspersed  with  hairs. 
These  tubercles  on  the  upper  surfaces  show  a  tendency  to  arrange 
themselves  in  longitudinal  rows,  and  on  the  carpus  become  some- 
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what  spiniform.  Ischium  three  times  as  long  as  meros,  meros  and 
carpus  of  the  same  length,  the  former  being  somewhat  the  stouter ; 
daetylus  short,  stout,  smooth  above,  a  single  row  of  spines  beneath, 
apex  acute.  Fourth  pair  of  feet  resembling  tlie  third  in  ornamen- 
tation and  proportions  of  joints,  but  shorter  and  more  slender. 
Fifth  pair  still  shorter  and  more  slender,  carpus  twice  as  long  as 
meros  and  slightly  longer  than  the  ischium ;  otherwise  not  differ- 
ing from  the  two  prece<iing.  Telson,  with  the  sides  straight,  ex- 
tremity truncate;  a  slight  sulcus  above,  which,  in  the  posterior 
portion,  is  divided  by  a  median  carina  ;  on  each  side  a  row  of 

aculei. 

Length.  Carapax.  Third  pair  feet. 

59  mm.  18.5  mm.  28  mm. 

Hayti,  Dr.  D.  F.  Wcinland. 

This  species  differs  from  A,  scabra  in  the  longer  feet  of  the  first 
pair,  the  three  last  pair  more  slender,  the  more  tuberculate  charac- 
ter of  the  ornamentation,  and  in  the  proportionate  length  of  the 
joints.  The  second  abdominal  segment  is  also  more  dilated. 
From  the  short  description  of  Atya  occidenlalis  Newport,  in  the 
thorax  and  abdomen  being  punctate ;  from  the  A,  tenella  Smith, 
in  the  larger  feet  of  the  third  pair;  and  from  A,  rivalis  in  the 
more  obtuse  lateral  teeth  of  the  rostrum. 

Atya  ocoidentalis  Newport,  Annals  and  Magazine  of  Natural  History,  1847,  vol. 
xix.  p.  159.     Von  Martens,  Archiv  fUr  Naturgeschichte,  1871,  p.  1.35. 

Specimens  in  the  museum  of  the  Peabody  Academy  which  I 
refer  to  this  species  differ  from  the  foregoing  species  in  having  the 
distal  portion  of  the  basal  joint  of  antennular  peduncle  armed 
wilh  short  bristles  or  spines;  inner  flagellum  three-fourths  the 
length  of  carapax.  Legs  of  third  pair  much  larger  than  the 
others;  meral,  carpal,  and  propodal  joints  tuberculate,  without 
hairs  ;  meros  longer  than  three  succeeding  joints,  rounded,  trian- 
gular in  section;  carpus  and  propodus  subequal ;  daetylus  short, 
claw-like,  basal  portion  greatly  thickened  and  armed  with  small 
spines  beneath.  Fourth  pair  with  meros  as  long  as  carpus*  and 
propodus ;  carpus  shorter  than  propodus,  daetylus  as  in  third  pair. 
Meros  and  carpus  each  with  a  single  spine  beneath.  Meros  and 
propodus  of  fifth  pair  subequal;  propodus  a  half  longer  than  car- 
pus.    Telson  as  in  A,  Hvalis  Smith. 

Length.  Third  pair  of  feet. 

57  mm.  31  mm. 
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Whether  this  be  the  A.  occidentalis  of  Newport,  cannot  be  de- 
termined from  his  short  description,  but  it  presents  no  conflicting 
characters. 

ATTOIDA  RandaU. 
Atyoids  glabra,  n.  s. 

Compressed,  rostrum  slender,  short,  extending  slightly  beyond 
the  base  of  the  second  joint  of  antennular  peduncle,  horizontal, 
rounded  above,  not  angulated  on  the  sides,  no  lateral  carinas;  be- 
low with  two  to  four  teeth  near  the  tip.  Peduncle  of  antennsB 
unarmed,  last  two  joints  nearly  equal ;  outer  flagellum  about  half 
as  long  as  the  carapax ;  inner  more  slender,  three  times  as  long  as 
the  outer.  Antennal  scale  longer  than  the  antennular  peduncle, 
extremity  ovate,  outer  margin  straight  and  armed  with  a  small, 
stout,  acute  spine ;  flagellum  nearly  as  long  as  the  body.  External 
maxillipeds  slender,  pediform, extending  a  little  beyond  the  pedun- 
cles of  the  antennulae.  First  two  pairs  of  feet  smooth  and  naked; 
the  first  as  long  as  the  maxillipeds,  the  second  extending  to  the 
tip  of  the  antennal  scale.  Meral  and  carpal  joints  of  remaining 
pairs  armed  below  with  spines  ;  dactyli  short,  stout,  also  with 
spines.  Two  posterior  pairs  subequal.  Abdomen  smooth,  com- 
pressed, the  sides  being  higher  than  is  usual  in  this  and  allied 
genera.  Telson  narrow,  sides  straight,  extremity  arcuate-truncate, 
with  numerous  small  spines  ;  dorsal  surface  without  a  furrow,  but 
furnished  with  rows  of  small  aculei. 


Length 

Height 

Height 

Length. 

of  Carapax. 

of  Carapax. 

of  abdomen. 

22  mm. 

6.5  mm. 

3.2  mm. 

5.3  mm. 

Polvon  and  Corcuera,  west  coast  of  Nicaragua,  J.  A.  McXiel. 

PALiBMONIDiB. 

ALFHEUS  Fabr. 
Alpheat  normanni. 

Alpheus  affinis  Kingsley,  Bulletin  U.  S.  Geological  and  Geographical 
Survey  of  the  Territories,  1878,  vol.  iv.  p.  195. 

The  specific  name  affinis  being  already  preoccupied  in  this  genus 
(Guise,  Annals  of  Natural  History,  1854,  2d  series,  vol.  xiv.  p. 
215),  it  is  necessary  to  applj'  a  new  one  to  the  Panama  form, 
and  I  therefore  dedicate  it  to  the  Rev.  A.  M.  Norman,  of  England, 
who  called  ray  attention  to  the  oversight. 
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jHiflnncle  ])«t  slightly  longer  than  the  second;  flagella  very  short, 
the  outer  branch  the  longer  an«l  stouter,  basal  spine  short,  obtuse. 
Antennal  scale  broad,  extending  as  far  as  antennular  [)c<1unc]e; 
extremity  arcuate-truncate.  Feet  of  the  first  pair  slender,  carpus 
a  half  longer  than  the  hand.  Palm  of  the  second  pair  a  half  longer 
than  the  fingers;  thumb  with  two  teeth,  finger  with  only  one, 
points  of  fingers  crossing.  Telson  twice  as  long  as  broad,  mar- 
gins slightly  arcuate  as  in  P.  maryarita^  Smith. 

Length.  Caraimx. 

2C  mm.  10.4  mm. 

AHCHI8TIA  Duna. 
Aneliiftia  americana,  n.  s. 

Rostrum  rather  broad,  nearly  reaching  the  extremity  of  the 
antennal  scale,  upper  margin  straight,  seven  to  nine  toothed,  alw>ve 
the  first  tooth  more  remote  from  the  second  than  the  secf>ud  from 
the  third,  two  to  three  teeth  below.  Branchiostegal  and  hepatic 
spines  present.  Basal  Joint  of  antennuhc  broad,  as  long  as  the 
two  following  which  are  equal.  Upper  and  outer  flagelhim  shorter 
ami  stouter  than  its  fellow,  and  bifid  for  about  a  fourth  of  ita 
length  ;  inner  and  longer  fiagellum  alM>ut  as  long  as  the  |>e<luncle« 
Basal  joint  of  antennae  with  a  spine  on  the  outside,  antennal  scale 
lanceolate,  extremity  roun<led  ;  fiagellum  as  long  as  the  IhxIj. 
Feet  of  the  first  pair  slender,  elongate,  the  nii<ldle  of  carpus 
reaching  the  tip  of  the  antennal  scale  ;  nieros  and  carpus  e<|uaU 
hands  almut  two-t hints  the  length  of  the  carpus,  fingers  shorter 
than  palmar  portion.  Second  pair  of  feet  very  elongate,  resem- 
bling thos*'  of  thi»  proposecl  genus  M'im>hrai'hiinn  Spence  Bate, 
iH'ing  longer  than  the  whole  body  ;  nieros  very  slightly  longer  than 
the  cat  pus,  earpus  about  half  as  long  as  the  hand,  the  <liNtal  [>or^ 
tion  enlargf<l,  hand  cylindrical,  fingers  slender,  somewhat  curved 
downward**,  not  compUlely  closing,  with  a  few  small  ti'eth.  Re- 
maining feet  slender,  the  posterior  pair  rearhing  the  extremity  of 
the  rostrum.  Telson  narrow,  triangular,  truncate,  termiuateil  with 
bristles. 

Length.  Ciirnimx.  Second  pair  of  feet. 

20  mm.  4.5  mm.  25  moi. 

« 
Kvy  Wt'st,  Florida,  A.  S.  Packani,  Jr. 

This  N|HM'ies  quitt*  closely  resembles  the  description  ot  False mon 

Jiuvialis  Streets,  from  the  fresh  waters  of  Mexico. 
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Thor  floridsnas,  n.  s. 

Carapax  with  a  small  antennal  spine;  rostrum  shorter  than  the 

eyes,  five  toothed  above,  the  first  being  over  the  orbits,  beneath 

smooth  and  rounded.     Antennulae  with  basal  joint  large,  basal 

spine  long,  acute,  reaching  nearly  to  third  joint;  second  and  third 

joints  very  short,  the  second  with  a  slender,  acute  spine  on  the 

outside.     Inner  flagellum  slender,  slightlj'  longer  than  the  basal 

joints;  outer  about  as  long  as  the  basal  joints,  stout,  ciliated  on 

the  apex  and  inner  margin.     Antennas  with  a  spine  on  the  basal 

joint,  antennal  scale  reaching  as  far  as  the  outer  branch  of  anten- 

nular  flagellum,  its  inner  margin  slightly  concave,  flagellum  half 

as  long  as  the  body.     Mandibles  robust,  apical  process  with  five 

terminal  teeth.     External  maxillipeds  slender,  pediforra,  reaching 

the  tip  of  antennal  scale,  the  penult  joint  the  shortest,  antepenult 

three,  and  last  joint  four  times  as  long  as  the  penultimate,  the  last 

Joint  terminated  with  slender  spines.     First  pair  of  feet  short, 

stout,  meral  and  carpal  joints  subequal,  the  latter  with  minute 

spines  on  the  inner  margin;   hands  subcylindrical,  the   dactj'li 

occupying  two-fifths  their  length.     Second  pair  of  feet  elongate, 

filiform,  carpus  five  annulate,  third  and  fourth  joints  the  shortest, 

equal,  fifth,  second,  and   first  increasing  in  length  in  the  order 

given,  the  first  being  as  long  as  the  third  and  fourth  together; 

Iiand  as  long  as  the  third  and  fourth  articulations  of  the  carpus, 

-^fvith  the  fingers  occupying  two-fifths  of  its  length  ;  meral  joint  as 

long  as  the  first  four  articulations  of  the  carpus.     Dactyli  and 

c^istal  portions  of  the  propodi  of  posterior  pairs  of  feet  spinulose 

l^eneath.     Telson  elongate,  triangular,  apex  truncate,  spined. 

Length.  Carapax. 

13  mm.  3.9  mm. 

Key  West,  Florida,  A.  S.  Packard,  Jr. 

POKTOinA  Latrellle. 

^ontonia  domestiea  Gibbes,  Proceedings  of  the  American  Association  for  the  Ad- 
vancement of  Science,  1851,  iii.  p.  196. 

In  addition  to  the  brief  description  of  Gibbes,  I  would  add  the 
tbllowing  characters,  derived  from  specimens  in  the  collection  of 
the  Boston  Society  of  Natural  History  from  the  Bahamas  (Dr.  H. 
Br3'ant). 

Antennal  spine  short,  acute;  rostrum  extending  nearly  to  last 
Joint   of  peduncle  of   antennulse.      Third   joint    of   antenuular 
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peduncle  but  slightly  longer  than  the  second;  flagella  very  short, 
the  outer  branch  the  longer  and  stouter,  basal  spine  short,  obtuse. 
Antennal  scale  broad,  extending  as  far  as  antennular  peduncle; 
extremity  arcuate-truncate.  Feet  of  the  first  pair  slender,  carpus 
a  half  longer  than  the  hand.  Palm  of  the  second  pair  a  half  longer 
than  the  fingers;  thumb  with  two  teeth,  finger  with  only  one, 
points  of  fingers  crossing.  Telson  twice  as  long  as  broad,  mar- 
gins slightly  arcuate  as  in  P.  margarita^  Smith. 

Length.  Carapax. 

26  mm.  10.4  mm. 

ANCHISTIA  Dana. 
Anobistia  amerioana,  n.  s. 

Rostrum  rather  broad,  nearly  reaching  the  extremity  of  the 
antennal  scale,  upper  margin  straight,  seven  to  nine  toothed,  above 
the  first  tooth  more  remote  from  the  second  than  the  second  from 
the  third,  two  to  three  teeth  below.  Branchiostegal  and  hepatic 
spines  present.  Basal  joint  of  antennulae  broad,  as  long  as  the 
two  following  which  are  equal.  Upper  and  outer  flagellum  shorter 
and  stouter  than  its  fellow,  and  bifid  for  about  a  fourth  of  its 
length ;  inner  and  longer  flagellum  about  as  long  as  the  peduncle. 
Basal  joint  of  antennae  with  a  spine  on  the  outside,  antennal  scale 
lanceolate,  extremity  rounded  ;  flagellum  as  long  as  the  body. 
Feet  of  the  first  pair  slender,  elongate,  the  middle  of  carpus 
reaching  the  tip  of  the  antennal  scale  ;  meros  and  carpus  equal, 
hands  about  two-thirds  tiie  length  of  the  carpus,  fingers  shorter 
than  palmar  portion.  Second  pair  of  feet  very  elongate,  resem- 
bling those  of  the  proposed  genus  Macrohrachium  Spence  Bate, 
being  longer  than  the  whole  body ;  meros  very  slightly  longer  than 
the  carpus,  carpus  about  half  as  long  as  the  hand,  the  distal  por- 
tion enlarged,  hand  cylindrical,  fingers  slender,  somewhat  curved 
downwards,  not  completely  closing,  with  a  few  small  teeth.  Re- 
maining feet  slender,  the  posterior  pair  reaching  the  extremity  of 
the  rostrum..  Telson  narrow,  triangular,  truncate,  terminated  with 
bristles. 

Length.  Carapax.  Second  pair  of  feet. 

20  mm.  4.5  mm.  25  mm. 

• 

Key  West,  Florida,  A.  S.  Packard,  Jr. 

This  species  quite  closely  resembles  the  description  of  Palsemon 

Jluviatis  Streets,  from  the  fresh  waters  of  Mexico. 
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PALiEMONETES  Heller. 

Palemonetet  palndosa. 

Hippolyte  paludosa  Gibbes.     Pro.  Amer.  Assoc,  1851,  p.  197. 
PaUBmonstes  exilipes  Stinipson,  Annals  N.  Y.  Lyceum  Nat.  Hist. 

1871,  X.  p.  130.     Smith,  Rep.  U.  S.  Fish  Commission,  1872-3,  p. 

641,  pi.  i.,  f.  1.     Forbes,  Bulletin  Illinois  Museum  Nat.  Hist.  1876, 

No.  1,  p.  5  and  20. 

I  believe  the  species  described  by  Stimpson  to  be  the  one  men- 
"Lioned  previously  by  Gibbes,  especially  since  the  description  of 
t^bis  author  agrees,  as  far  as  it  goes,  with  specimens  of  F,  exilipes 
:f>om  various  localities,  that  it  comes  from  the  fresh  waters  of 
South  Carolina,  from  whence  Stirapson's  types  were  procured. 
^Professor  Gibbes  saj's,  "  The  specimens  were  not  quite  perfect, 
luaving  lost  some  of  their  feet  and  antennae,"  which  would  explain 
ti^heir  reference  to  the  wrong  genus. 

PENEID2B. 

SICTONIA  H.  Milne  Edwards. 
^ieyonia  dorsalis,  n.  s. 

Body  small,  slightly  compressed,  carapax  minutely  punctate. 
Dorsal  crest  of  the  carapax  with  a  tooth  at  about  the  middle,  and 
^.  second  near  the  anterior  border.  Hepatic  spine  slender,  anten- 
nal  shorter  and  stouter.  Rostrum  horizontal,  short,  extending 
slightly  beyond  the  eyes  and  nearly  to  the  second  joint  of  anten- 
nular  peduncle,  three-toothed  above,  extremity  acute,  below  entire. 
IFirst  joint  of  peduncle  of  antennula  terminating  exteriorl}'  in  a 
spine,  second  three  times  as  long  as  the  third  ;  flagella  short, 
liardl3'  equalling  the  last  two  joints  of  peduncle.  Antennal  scale 
Vjroad,  regularly  tapering,  as  long  as  antennular  peduncle.  Ex- 
t;.«rnal  maxilliped  falling  short  of  the  extremity  of  antennal 
p>eduncle.  Feet  slender,  round ;  those  of  the  third  pair  reaching 
slightly  further  than  the  external  maxillipeds.  Abdomen  sharply 
Ciarinate  above,  sides  punctate,  sculptured,  protuberant  parts 
x^ounded.  Third  to  sixth  segments  with  a  spine  at  the  postero- 
i  iiferior  angle.  Telson  narrow,  acute,  with  a  shallow  groove  on 
t;lie  dorsal  surface. 

Length.  Carapax.  Rostrum. 

38  mm.  9.5  mm.  3  mm. 

Fort  Jefferson,  Fla.,  Lieut.  W.  H.  Jacques,  U.  S.  N. 
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Is  quite  different  from  the  two  si)e€ies  S.  brevirostris  Stni.  (S. 
crisiata  Saussure),  and  S.  laevigata^  Stin.,  before  known  from  this 
coast. 

PEVEUS  LatreUle. 
Peneat  breTirostrit,  n.  •. 

Compressed,  sutures  of  earapax  well  marked,  carina  with  a 
sulcus  on  each  side  extending  nearly  to  the  posterior  margin  of 
the  earapax ;  rostrum  short,  horizontal,  apex  a  little  depres9e«l, 
scarcely  exceeding  the  eyes,  ten-toothed  above,  of  which  the  first 
four  are  on  the  earapax  itself,  distal  fourth  smooth ;  below  with 
two  teeth  near  the  tip.  Flagella  of  antennulie  very  short.  An- 
tennal  scale  about  as  long  as  antcnnular  i^ed uncle,  laminate  por- 
tion extending  beyond  the  spine  at  the  antero-lateral  angle;  flagel- 
lum  longer  than  the  bo<ly,  spines  at  the  base  of  the  first  two  iMiir* 
of  feet  slender.  Third  pair  of  feet  the  longest,  extending  to  the 
apex  of  the  antennal  scale.  Abdomen  compresse<l,  fourth  to  sixth 
segments  with  a  dorsal  me<lian  crest.  Telson  short,  regularly 
tapering  to  an  acute  tip,  a  deep  and  narrow  longitudinal  furrow 
above.     Inner  caudal  lamella  longitudinally  bisulcatc. 

Len>^h.  Carapax.  Rostrum. 

42  mm.  10  mm.  5  mm. 

Estero  at  Uealijo,  W.  Coast  of  Nicaragua  (salt  water),  J.   A. 
McNiel. 
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March  5,  1878. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Forty-one  persons  present. 

The  following  papers  were  presented  for  publication  : — 
"Recovery  of  all  the  Faculties  in  a  Pigeon  from  which  the  Cere- 
bral Hemispheres  had  been  removed."   By  J.  H.  McQuillen,  M.D. 
"The  Electric  Constitution  of  the  Solar  System."     By  Jacob 
Ennis. 

A  Hippopotamus  Tusk, — Prof.  Leidy  stated  that  in  the  Mozam- 
bique Collection  of  the  International  Exhibition,  he  had  noticed 
a  hippopotamus  tooth  remarkable  for  its  size.  It  was  an  inferior 
canine,  with  a  spiral  turn,  apparently  from  impeded  growth,  per- 
haps due  to  the  loss  of  the  opposing  tooth.  It  measured  42  inches 
long  in  the  spiral.  The  insertion  was  16  inches,  and  the  diameter 
4  inches. 

On  Amoeba. — Prof.  Leidy  remarked  that  the  first  notice  of  an 
Amoeba  was  of  a  large  species,  described  by  Rosel,  under  the  name 
of  Proteus^  in  the  Insecten-Belustigung,  Nurnberg,  1755  It  was 
called  by  Linnseus  Volvox  chaos  and  Chaos  protheus^  and  by  Pal- 
las Volvox  proteus,  and  subsequently  by  Miiller  Proteus  diffluens. 
As  the  latter  generic  name  was  preoccupied,  Bory  called  the  animal 
Amiha.  Ehrenberg,  in  the  Infusionsthierclien,  describes  a  small 
species  as  Amcaba  diffluens^  and  refers  all  those  previously  de- 
scribed to  the  same.  His  supposed  new  and  large  species,  which 
he  describes  as  Amoeba  princeps,  is  really  the  same  as  RoseFs 
Proteus.  The  true  name  of  this  should  be  either  Amoeba  chaos  or 
Amoeba  proteus^  the  former  according  to  strict  rules  of  zoological 
nomenclature,  though  the  latter  would  appear  more  appropriate  as 
serving  to  perpetuate  the  name  given  by  the  discoverer  of  the  first 
known  rhizopod. 

Black  Barite  from  Derbyshire. — Prof  George  A.  Koenio  com- 
municated the  results  of  an  examination  made  on  a  specimen 
labelled  "Manganese  from  Derbyshire,"  in  the  collection  of  the 
Academy.  The  mineral  is  jet-black  in  color,  exhibiting  metallic 
lustre.  Lamellar  structure  without  distinct  forms.  Strong  cleav- 
age. Cleavage  pieces  gave  the  angles  of  barite.  Specific  gravity 
=  4.345. 

Boiled  with  hydrochloric  acid  the  black  color  disappears,  leav- 
ing a  white  substance.     The  analysis  gave 
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BaSO,  =  90.40 
Mn.O,  =  3.10 
ir^O      =     0.25 


90.75 

It  prcftcnts  an  interesting  illustration  of  how  a  comparatively 
small  amount  of  one  mineral  may  mask  the  most  striking  physical 
properties  of  a  mineral  species. 


March  12. 
The  President,  Dr.  Ruscuenbehqer,  in  the  chair. 
Nineteen  persons  present. 


March  19. 
The  President,  Dr.  Ruscuenberoer,  in  the  chair. 
Thirty-two  persons  present. 


March  20. 

The  Presiclent,  Dr.  Ruschenukroer,  iu  the  chair. 

Thirty-one  |)ersons  present. 

The  following  papers  were  presented  for  publication: — 
"Slalftllite  from  Pike's  Peak,  Col."     13v  E.  Goldsmith. 
"Stihianite,  a  New  Mineral.'*     \\y  E.  Goldsmith. 
The  death  of  Henry  Adams,  Correspondent,  was  announced. 

A  Lov,<e  of  the  Pelimn. —  Prof.  Leidy  exhibited  a  portion  of 
th(*  pouch  of  a  |K.'li('an,  with  several  groups  of  large  lice  adhering 
to  the  lining  membrane.  The  specimen,  HU8|K.*nded  in  alcohoU  had 
lK?en  pre«*ented  to  him  some  years  since  by  his  late  friend  Prof. 
Jeffries  Wyman,  who  obtained  it,  while  in  Florida,  from  the  white 
)H'lican,  Pcltranns  trarhi/rfnjnrhun. 

Later,  Dr.  Elliott  Cones,  U.S.A.,  had  submittetl  to  his  inspec- 
tion specimens  of  the  same  louse,  which  he  had  obtaine<l  from  the 
interior  of  the  |>ouch  of  a  white  pelican,  from  the  Red  River  of 
the  North. 

The  louse  pertains  to  the  Mallojthaya  or  Fleece-eaters,  and 
apjK'ars  to  l>e  an  undescri)>e<l  s|K*cieH.  The  name  of  Mbnopox 
I'EKAi.K  w.«is  given  to  it.  It  is  2^  lines  in  length,  and  of  a  chest- 
nut-brown color.    Tlie  head  is  broader  than  long,  semilunar,  with 
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a  black  spot  on  each  side  in  advance  of  tlie  pair  of  eyes.  Pro- 
thomx  narrower  than  the  head,  with  a  lateral  conical  point. 
Abdomen  nearly  twice  the  length  of  the  bead  and  thorax  together; 
terminal  segment  rounded,  and  with  a  tuft  of  hairs  on  each  side. 
Mandililes  strong  and  black. 

E.Tpansiw  Force  of  Root  Growth. — Mr.  Thomas  Meehan  ex- 
hibited a  one-year-old  peach  tree  with  the  stone  yet  attached. 
The  atone  had  lost  the  usual  power  of  dividing  into  two  portions, 
and  remained  tightly  closed;  but  the  plumnle 
had  forced  its  way  through  at  the  base,  while 
the  radicle  appeared  to  have  made  its  way  en- 
tirely through  the  side  of  the  hard  shell.  Mr, 
Meehan  referred  to  other  eases  of  a  similar 
character,  already  recorded  In  the  Proceedings 
of  the  Academy,  notably  those  of  the  stolons 
of  coucii  grass,  which  pushed  through  several 
potatoes,  making  a  sort  of  necklace;  and  the 
case  of  the  survey  lawsnit  where,  by  the  thick- 
ening of  the  roots  of  a  tree  growing  on  a  rock, 
the  surveyor's  mark  on  a  tree  trnjik  had,  after 
many  years,  been  elevated  several  inches,  the 
effect  of  this  growth  being  to  lift  a  tree  of 
many  tons  weight.  This  peach-stone  case 
seemed  remarkable  not  so  much  for  its  ex- 
pansive as  its  penetrating  force,  which,  aa 
suggested  by  Dr.  Rothrock,  may  have  been  aided  by  an  absorbent 
and  solvent  power. 

The  following  papers  were  ordered  to  be  published : — ■ 
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THE  EXJCCntIC  OUIfllTUTlOfl  OP  TEX  fOLAE 

BT  JACOB  SN5IS. 

Tlie  so<1iacal  light,  the  aurora  borealis,  the  corona  of  the  soil. 
and  tlic  tails  of  coraets,  are  all  ditferent  forms  of  the  same  thia|^ 
The3'  are  electrical  brushes,  precisely  the  same  as  the  electric 
brushes  which  in  the  eight  are  seen  to  fly  off  from  a  highly  charged 
electric  machine.     On  the  electric  machine  the  electric  llaid  is 
develo|>e<l  by  friction.     On  oar  great  globe,  on  the  sua,  and  on 
the  comets,  the  electric  fluid  is  developed  by  evaporation.     Pat  a 
little  saline  water  in  a  metallic  vessel  shaped  like  a  wateh  crys- 
tal, then  if  heated,  or  if  a  hot  pebble  be  dropped  in  the  water,  the 
va|Kir  arising  will  be  charge<l  with  the   electric  fluid.     All  the 
waters  of  our  globe  are  more  or  less  saline,  and  the  ocean  is  rery 
much  saline,  and  the  rising  va|)ors  are  charge<l  with  electricity. 
A  gill  of  water  is  change<l  into  about  30  gallons  of  electrified  va|ior. 
All  aroun<l  our  globe  the  average  rainfall  is  about  36  inches  a 
3'ear.     This  shows  the  amount   of  water  evaporated;    and   the 
amount  of  vapor  and  of  tlie  electric  fluid  rising  daily  high  up  in 
our  atmosphere,  is  great  beyond  conception.     A  very  small  por- 
tion of  the  electric  fluid  comes  down  as  lightning.     The  brilliant 
light  an<l  the  loud  explosions  are  simply  indications  of  the  resist- 
ance offered  by  the  dense  lower  atmosphere  to  the  downward  pro> 
gress  of  the  electric  flui<l.    Hut  high  up  the  air  is  ver}*  rare,  and  the 
electric  fluid  easily  rises  upwards:  therefore  the  higher  regions  of 
the  atmosphere  are  always  highly  charge<l  with  electricity.     Onii* 
narily  the  ground  is  negative,  au<l  the  air  is  positively  electrified, 
^s  a  balloon  mounts  up,  a  cord  let  down,  say  a  hundred  yards, 
shows  that  its  lower  end  is  always  negative  and  the  upper  posi- 
tive.  This  is  proof  that  the  upper  strata  of  the  air  are  more  highly 
chnr^ed  than  the  lower.     As  those  up})er  strata  float  toward  the 
{M)les  they  carry  thither  an  ever-increasing  accumulation  of  the 
electric  fluid.     What  liecomes  of  this  fluid?    It  cannot  descend  to 
the  groun<l  through  the  dense  atmosphere  ;  there  are  no  thunder 
showers  in  those  polar  regions,  therefore  it  goes  upward  through 
the  ran*  air  to  the  top  of  the  atmosphere,  and  from  thence  it  is 
driven  off  in  the  form  of  auroral  streamers  constantly  far  away 
into  empty  space  as  electrical  brushes. 
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But  what  repels  this  vast  daily  accumulation  of  electricity  away 
from  our  planet  off  into  empty  space?  The  answer  is  that  elec- 
tricity alone  can  repel  electricity;  and  in  this  case  the  repelling 
electricity  is  seen  in  the  corona  of  the  sun.  The  corona  of  the 
sun  consists  of  brushes  of  electricity.  Tliey  are  so  vast  that 
they  rise  up  visibly  to  our  eyes  at  this  great  distance  a  mil- 
lion of  miles.  How  much  further  they  would  be  visible  if  our 
standpoint  were  nearer,  we  cannot  say.  The}'^  are  caused  there,  as 
here,  by  the  evaporation  from  the  intense  heat  of  the  sun.  They 
are  so  powerful  as  to  drive  the  tails  of  comets,  also  electric  brushes, 
in  the  direction  away  from  the  sun.  They  drive  away  from  the 
direction  of  the  sun  our  zodiacal  light,  and  our  aurora  borealis, 
and  aurora  austral  is,  all  three  of  which  must  be  regarded  as  the 
{>erpetual  tail  of  our  planet,  in  many  respects  similar  to  the  tail 
of  a  comet;  for  the  tails  of  some  comets  are  so  short  and  rare  as 
to  be  either  invisible  or  almost  invisible  at  our  distance. 

Our  auroral  streamers  and  our  zodiacal  light  are  perpetual;  they 
never  cease,  because  evaporation  never  ceases.  There  is  a  zone 
all  around  our  globe  toward  the  Arctic  Circle  where  the  aurora 
borealis  is  seen  every  night.  In  Europe  this  zone  lies  in  about 
70  degrees  of  latitude,  but  in  America  it  comes  lower  down,  as  far 
as  about  the  latitude  of  58  degrees.  As  we  go  northward  from 
Philadelphia  we  see  the  northern  aurora  more  and  more  frequently. 
It  is  easy  in  summer  to  go  to  Quebec,  and  from  there  in  a  steamer 
up  the  Saguenay  River  to  Grand  Bay  and  Chicoutimi,  where  very 
seldom  a  night  passes  without  being  cheered  more  or  less  by  the 
electric  lights  along  the  northern  sky. 

The  evidence  is  complete  that  an  auroral  display  is  a  display 
of  electricity.  It  runs  along  the  telegraph  wires,  and  messages 
have  been  dispatched  and  carried  to  their  destination  by  the 
auroral  power.  During  the  display  of  September  2,  18f)9,  it  was 
estimated  by  telegraphic  experts  that  ^^  the  intensity  of  this  power 
was  equal  to  that  of  200  cups  of  Grove's  battery  on  a  line  230 
miles  long."  I  need  not  stop  here  to  detail  how  telegraph  opera- 
tors have  been  stunned,  how  their  apparatus  has  been  melted,  and 
how  their  work  has  been  suspended  by  an  electric  storm  on  their 
wires  coming  from  the  aurora. 

When  there  are  extraordinary  auroral  displays  they  appear  first  in 
Europe  and  then  in  America ;  they  travel  from  east  to  west  around 
the  globe  like  the  dark  cone  of  the  night;  they  are  on  the  dark 
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siido  of  tlie  glol>€.  ac'1  tLe  aurorail  streamers,  sometimes  .Vh>  niles 
hiijlu  point  away  from  t;*e  «iin.  like  the  tail*  ofcometd.  «lriven  hj 
tho  sun's  elertric  rep»::*''^.n.  Tlii-*  is  iilu»trate«i  by  llie  hours  in 
which  lIu'V  ai»iA.'ar.  In  lowfrr  laiituile»,  >ay  of  40  tlegree**  where 
the  zont?  aroim'l  tlie  jjrlol'i-  fn»m  east  to  west  is  Ter\-  K»n;».  the 
aurora  api^ears  in  the  earlier  part  of  tht-  ni^ht«  antl  the  tritrctric 
fluid  is  all  driven  off  ^trnerallv  }>efore  miilnit'ht.  But  Cir  to  the 
north,  where  that  zon<.'  i^  s»horter,  the  ap|ieaninces  of  the  aororas 
are  more  often  at  nii«ini{;iit  and  later. 

The  followin;^  tahlc  -ihow^  the  tlmej»  of  the  appearance  of  nuuif' 
auroran  in  Canada,  an«l  other  stations  further  north,  at  l^arlton 
Fort.  Athaha^ca.  and  Toint  Harrow,  ranging  from  43  to  71  ilegreet 
of  latitude. 

i!      '•  5^  "fa.r  -a.  '!:-p!a]r«.  II<>iirt.  5o.  of  ftnrvnl  J  «pUT* 

0  p.  M.  .  .  61  1  A.  M.  .     3-23 

7     ••     .  .  .  i:i7  2     »'     .  .        .     2t;7 

H     •♦     .  .  2,iO  3     *•     .  .  .     240 

'.♦     *»     .  .  .  2»n  4     "     .  .     1H2 

lu    **     .  .  .  :*•.'**  5     '*     .  .        .133 

11    **    .       .       .    :r»s  6    •*    .       .       .81 

Mi.lni^dit  .     '\W 

When  MM.  Lottin,  Hravain,  and  their  companions  spent  the 
loni;  nij^ht  of  TO  tinurs  21  hours  at  Altcn  I3a3',  in  West  Fininark, 
latitudi*  70,  they  s:iw  04  auroras,  and  perceived  some  half  ilozen 
more  hy  the  magnetic  needle  when  the  clouds  hid  the  sky.  The 
aurora  was  not  continuous  during  the  long  night,  hut  once  in  24 
hour*4  when  the  night  overshadowe<l  the  same  meridian  in  tompe> 
rat«'  latitudes.  If  in  these  lower  temperate  latitudes  the  aurora 
oecurred  in  the  daytime,  it  could  not  indee<l  l)e  seen  on  account 
of  tlir  li^ht  of  the  sun,  hut  it  could  he  i>erceive<l  by  the  magnetic 

needh*. 

.Not  only  the  nightly  auroral  streamers,  often  oOO  miles  long, 
pointing  away  from  the  sun  like  the  tails  of  comets,  but  aUo  the 
eleven  years  perio<)icity  of  great  auroras,  corresponding  with  the 
eleven  years  |>eriodicity  of  great  solar  spots,  declares  the  connec- 
tion between  the  sun  and  our  auroras.  Then  indeed  the  auroral 
electricity  may  )>e  felt  on  the  telegraph  wires  in  the  daytime;  that 
in  on  the  sun  side  of  the  earth,  because  by  unwonted  solar  ac- 
tivity the  electric  tUiid  is  hurried  away  from  the  solar  to  the  night 
r>ide  of  the  earth,  and  it  is  fell  in  its  passage ;  then,  in  those 
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sons  of  extra  large  auroras,  the  tall  streamers  arft  seen  to  arise 
not  onl3*  from  the  north,  but  all  around  from  the  east  and  the  west, 
and  less  strongly  from  the  south.  Their  upper  limits  seem  to 
come  nearly  together  a  little  south  of  the  zenith  in  our  latitude, 
and  the  near  meeting  of  their  tops  forms  a  circle  called  the  auroral 
corona.  This  circle  is  broken,  or  nearly  broken,  on  the  south 
side,  because  the  streamers  rising  up  from  the  distant  southern 
latitudes  are  too  far  off* to  be  plainly  seen.  While  looking  up  to 
the  centre  of  the  corona  we  are  really  looking  out  of  the  far  end 
of  a  tube — an  auroral  tube  composed  of  electric  streamers.  These 
streamers  seem  to  approach  one  another,  and  make  the  far  end  of 
the  tube  very  small,  but  really  they  do  not  approach.  Their  ap- 
parent convergence  is  like  the  seeming  approach  of  the  two  rails 
on  a  railroad  when  the  eye  can  see  them  far  away.  These  tall 
auroral  streamers,  which  apparently  converge  and  form  the  corona, 
must  be  several  thousand  miles  high. 

Now  we  can  understand  why  the  zone  of  constant  auroras  is  far 
this  side  of  the  poles,  and  why  the  explorers  and  the  whalers  in 
the  extreme  north  have  to  look  southwardly  to  see  the  auroras. 
The  polar  regions  on  our  globe  are  not  in  the  direction  away  from 
the  sun;  their  zenith  is  at  right  angles  or  perpendicular  to  the 
sun's  radiations,  and  the  solar  electric  repulsion  drives  all  the 
terrestrial  electricity  away  down  to  lower  latitudes. 

Now  we  can  understand  also  why  the  earth's  atmosphere  ex- 
tends so  high.  Mathematicians  have  declared  that,  according  to 
Mariotte's  law,  it  can  extend  upward  only  about  40  miles,  but  the 
passage  of  meteors  through  the  air,  and  their  bright  ignition, 
prove  that  our  atmosphere  reaches  as  high  as  200  miles.  When 
we  stand  on  an  insulated  stool  charged  with  electricity,  we  know 
how  our  hairs  all  stand  on  end,  and  reach  far  out  from  our  heads. 
Pith  balls  and  tufts  of  down  tied  to  the  ends  of  threads  on  the 
prime  conductor  of  an  electric  machine,  all  fly  off  at  the  full  lengths 
of  the  threads.  So  it  must  be  with  the  particles  of  air,  only  in  a 
far  greater  degree,  because  they  are  so  much  lighter.  The  atmo- 
sphere, especially  its  upper  surface,  is  like  the  prime  conductor 
of  an  electric  machine.  This  great  machine  rotating  in  the  i  a 
rays,  is  constantly  receiving  an  inconceivable  amount  of  electr  ty 
from  evaporation,  and  it  must  necessarily  lift  the  top  of  our  ai 
sphere  far  up — we  cannot  tell  how  high. 
8 
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The.  Zodiarhl  Light. — Now  first  we  can  an«1erstan(i  also  the  cmose 
of  zodiAcal  liglit.     At  the  belt  of  calms  in  the  eqnatorial  re^on^ 
where  the  trade  winds  meet  from  the  north  and  from  the  south, 
there  is  much  evaporation,  and  as  the  warm,  moist  air  rises,  the 
vapor  is  condense<l,  and  it  descends  in  rain.     Some,  though  com* 
parati  vely  little,  of  the  electricit3'  comes  down  as  lightning.    During 
three  rainy  seasons  witliin  the  tropics,  I  heard   and  saw  mach 
thunder  anrl  liirhtning  among  the  clouds,  but  I  never  heard  of  a 
liglitning  stroke  reaching  the  ground,  though  such  instances  maj 
poMMihIy  liave  rarely  occurred  without  my  knowledge.     Therefore 
on  the  equatorial  zone  the  electricity  must  accumulate  on  the  top 
of  the  atmosphere.     This  it  must  the  more  naturally  do  because 
a)K>ve  the  unstable  strata  of  the  atmosphere,  which  moves  north 
an<l  south,  there  is  a  much  taller  stable  stratum  which  remains 
always  in  the  same  latitudes.     On   this  curious  subject  see  the 
latter  part  of  my  pa{>er  on  Meteors,  in  the  Procee<Jing^  of  the 
American  Association  for  the  Advancement  of  Science,  for  1871. 
This  accumulation  of  electricity  on  the  equatorial  region   must 
meet  the  same  fate  as  the  accumulations  near  the  polar  regions. 
It  must  l>e  <l riven  off  by  the  solar  electric  repulsion,  and  point  with 
tall  Htreamers  away  from  the  sun  and  form  the  zoiliaeal  light.    The 
zixliacal  light  hns  the  same  color   and  api)earance  as  a   large 
streamer  of  the  aurora  borealis,  being  brighter  below  and  paling 
off  slowly  to  the  top,  the  point  above  where  it  fails  to  impress  the 
eye  Inking  undefined  an<l  uncertain.     It  is  more  steady  than  the 
aurora,  but  when  watched  attentively  it  is  seen  on  some  nights 
to  be  broader,  or  taller,  or  better  deflned  than  on  others.     Pulta- 
tiouM  ean  Homelimes  be  seen  in  it,clou<Mike  movements  running  up- 
ward an  in  the  aurora.     Its  greater  steadiness  can  be  accounted 
for  by  the  greater  steadiness  and  calmness  of  the  equatorial  re» 
gioHH.    And  the  aurora  too  appears  moix^  steady  when  seen  nightlj 
from  high  northern  Latitudes  than  when  seen  in  its  eztraonUnarj 
convulsions  from  low  latitudes.    At  the  e(|uator  the  zodiacal  light 
can  Ih'  v^MiiW  at  all  times  in  the  year,  l>oth  in  the  west  in  the  evening, 
an<l  in  the  east  in  the  morning,  and  sometimes  making  the  com* 
plete  \\xv\\  of  the  heavens.     When  in  great  auroral  convulsions  we 
see  the  tall  htreamers  rising  up  from  all  around  the  hortioo,  I 
AuppoHc  the  southern  streamers  arise  from  this  equatorial  regUWt 
and  that  the  zodiacal  light  and  aurora  are  united* 
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The  adjoining  figure  shows  a  section  at  the 
equator  of  our  globe  and  the  departing  streamers 
which  form  the  zodiacal  light,  the  morning  or  east- 
ern one  at  E.,  and  the  evening  or  western  one  at 
W.  At  the  equator  on  clear  nights  thej  are  seen 
to  be  continuous  b}^  a  faint  arch  all  across  the  sky. 
The  great  authority  on  this  subject  is  the  work 
of  Rev.  George  Jones,  Chaplain  in  Commodore 
Perry's  Expedition  to  Japan,  in  1853-5,  printed  by 
the  F.  S.  Government  in  1856. 

It  may  be  thought  that  the  electric  repulsion  from  the  sun  should 
be  seen  on  an  ordinary  electrometer.  But  our  electrometers  are 
deeply  immersed  in  the  bottom  of  our  electric  atmosphere,  and 
this  being  near,  overpowers  the  distant  influence  from  the  sun, 
the  same  as  our  moon  is  controlled  by  the  feeble  gravity  of  the 
earth,  and  not  by  the  more  powerful  gravity  of  the  sun.  The 
sun's  electric  repulsion  is  seen  in  giving  a  general  external  direc- 
tion to  the  earth's  electrical  envelop,  and  not  in  causing  small 
differences  among  interior  objects. 

The  Corona  of  the  Sun. — At  total  eclipses  a  whitish  irregular 
ring,  nearly  as  broad  as  the  sun's  diameter,  appears  around  the  sun. 
It  has  been  compared  with  the  ''glory"  which  in  catholic  pictures 
appears  around  the  heads  of  saints.  This  is  tlie  corona.  It  is 
doubtless  an  effulgence,  a  constant  streaming  forth  of  electricity, 
like  the  aurora  borealis,  or  like  the  zodiacal  light,  from  every  part 
of  the  sun's  surface.  It  cannot  be  an  atmosphere  except  in  its 
very  lowest  border,  for  some  comets  have  passed  through  it  with 
their  speed  unaltered  and  their  bodies  unaffected.  This  impunity 
could  not  have  happened  to  such  large  and  extremely  rare  bodies, 
with  such  velocities,  through  any  atmosphere.  As  it  cannot  be  an 
atmosphere,  we  can  think  of  it  as  nothing  but  an  outflow  of  elec- 
tricity, an  electrical  brush,  or  as  thousands  of  them  united.  But 
what  can  be  the  source  of  this  outflow  of  the  electric  fluid?  We 
must  refer  it  to  the  same  cause  as  that  from  our  earth — evapora- 
tion. As  evaporation  from  the  sun  is  millions  of  times  greater 
than  from  our  earth,  so  the  evolution  of  electricity  may  be  in  pro- 
portion. On  earth  the  best  image  of  the  sun  is  the  crater  of  a  vol- 
cano, and  no  displays  of  tliunder  and  lightning  are  equal  to  those 
seen  and  heard  in  the  ascending  volcanic  emanations.  Among 
oar  electric  machines  there  is  none  so  powerful  as  the  one  which 
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goes  by  evaporation.  The  vapor  most  highly  charged  with  elec- 
tricity issues  from  many  small  orifices  in  the  sides  of  a  tube.  The 
electric  fluid  in  this  case  has  been  supposed  to  arise  from  the 
friction  of  the  vapor  against  the  sides  of  the  orifices;  but  this  con- 
jecture is  loose  and  unsatisfactory.  Even  if  it  be  true  in  whole 
or  in  part,  there  is  something  like  it  in  the  sun.  The  great  mass 
of  the  sun  consists  of  molten,  liquid  matters,  with  a  specific  gravity 
one-fourth  heavier  than  water  or  ice.  This  is  the  great  source  of 
light  and  heat.  Around  this  is  an  envelop  of  flames  from  2000  to 
4000  miles  high.  This  height  is  ascertained  by  the  depressions 
of  the  spots,  which  are  solids  partially  cooled,  and  floating  like 
cakes  of  ice  on  water.  This  tall  envelop  of  flames  is  the  so-called 
photosphere,  having  suspended  in  it  many  different  solar  elements, 
and  the  thousands  of  their  fixed  spectroscopic  lines  are  dark,  be- 
cause the  chief  light  of  the  sun  comes  from  the  incandescent  liquid 
below.  Jn  that  liquid  chemical  action  is  going  on  with  incon- 
ceivable force,  and  its  products  are  not  only  heat  and  light,  but 
red  vapors.  From  the  vast  amounts  of  some  of  these  vapor  jets, 
we  must  suppose  that  large  bubbles  of  vapor,  several  hundred 
miles  in  diameter,  are  formed  thousands  of  miles  down  in  the  in- 
terior of  the  sun.  They  must  be  subject  to  enormous  hydraulic 
pressure,  and  in  the  same  proportion  they  must  be  ejected  upwards 
with  enormous  velocities,  some  more  and  others  less,  depending 
on  their  sizes  and  the  depths  from  which  they  come.  Some  rise 
as  high  as  20,000  or  30,000  miles.  Others  mount  up  to  70,000, 
and  some  few  have  been  seen  to  reach  100,000,  and  according  to 
Prof.  Young  even  200,000  miles,  with  velocities  proportioned  to 
their  heights.  The  propelling  power  of  these  jets  has  never  before 
been  published.  They  seem  to  be  innumerable,  and  the  red  vapor, 
after  rising,  falls  back  like  the  waters  of  a  fountain.  Sometimes 
the  vapor  at  our  distance  is  invisible  in  the  solar  atmosphere 
where  it  condenses  into  visible  clouds,  and  down  from  the  bottom 
of  the  clouds  some  spectroscopists  have  perceived  appearances 
like  the  fall  of  rain  from  a  shower-cloud.  What  this  vapor  is 
composed  of  we  need  not  now  inquire.  It  is  generally  said  to  be 
hydrogen  gas,  because  some  of  the  hydrogen  lines  appear  in  its 
spectrum.  But  this  cannot  be,  because  it  is  red,  and  hydrogen  is 
a  colorless  invisible  gas.  It  is  not  permanent,  but  condenses  and 
falls ;  whereas  hydrogen  is  a  permanent  gas,  and  must  accumulate 
indefinitely  on  the  solar  surface  unless  it  takes  fire  and  burns,  of 
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which  there  is  not  the  least  appearance.  Hydrogen  has  only 
four  fixed  lines  in  its  spectrum,  but  Prof.  Young  has  seen  nearly 
300  in  tlie  red  vapors  of  the  sun.  Probabl3^,  tlierefore,  it  is  a 
complex  vapor  consisting  of  several  elements;  and,  like  our  vapors 
here,  it  may  be  a  source  of  electricit3\  Like  a  hydro-electric  ap- 
paratus, it  may  also  generate  electricity  by  the  friction  as  the  iiuge 
bubbles  rise  up  so  swiftly  from  the  deep  interior  of  tlie  sun. 

In  appearance  and  in  action  there  is  a  perfect  identity  between 
our  aurora  borealis  and  the  corona  of  the  sun.  The  lower  portions 
of  both  are  white  without  any  variations  of  tint.  Above  their 
bases  begin  their  radiations — tall  streamers  reaching  upwards. 
The  streamers  are  brightest  below,  and  gradually  pale  off  towards 
their  tops,  and  these  tops  vanish  away  in  space  so  as  to  be  unde- 
fined. In  both  the  largest  and  brightest  streamers  reach  out  the 
furthest,  because  they  are  the  fullest  and  most  copious  jets  or 
brushes  of  the  electric  fluid.  Taking  them  altogether  the  line  of 
their  contours  above  is  a  very  broken  jagged  line.  Hence  around 
the  sun  the  contour  of  the  corona  is  often  not  circular  but  trape- 
zoidal and  otherwise  irregular.  Between  the  bright  radiations  of 
the  corona  there  are  darkish  lines  extending  outwards,  not  really 
dark,  but  faint  spaces  less  brightened  by  the  rays.  Wider  spaces 
between  the  rays  are  called  "rifts;"  the  same  as  there  maybe 
deep  depressions,  nearly  vacant  spaces,  in  our  auroras  between 
two  tall  streamers.  These  radiations  and  rifts  in  the  solar  corona 
have  been  photographed. 

The  same  rapid  changes  in  our  aurora  are  seen  in  the  solar 
corona.  Sometimes  the  corona  is  large,  and  then  it  is  so  bright 
that  the  eye  can  scarcely  endure  its  splendor.  It  then  extends 
far  outward,  and  is  very  irregular  in  its  exterior  contour — the 
streamers  in  some  places  are  seen  to  rise  a  million  of  miles  high. 
At  other  times  the  corona  is  small  and  pale,  and  without  radia- 
tions, or  such  radiations  as  are  easily  perceptible.  Then  its  form 
around  the  sun  is  circular,  and  nearly  even  in  contour.  Prof 
Newcomb,  describing  the  total  eclipse  of  1870,  said,  "Instead  of 
the  gorgeous  spectacle  I  witnessed  in  the  total  eclipse  of  1869,  I 
saw  only  the  most  insignificant  corona."  Speaking  of  the  "great 
changes  in  brilliancy,"  he  says,  "  the  corona  of  1869  seemed  to  me 
many  times  more  brilliant  that  that  in  1870."  "The  light  of  the 
latter  seemed  everywhere  as  soft  and  diffused  as  the  zodiacal 
light."     Still  even  then,  other  observers,  probably  with  clearer 
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^\^'s«  \HMiM  (U'tect  r:iy<t,  as  Prof.  Eastman  and  Capt.  Tnpmaa. 
riN^iVs'ior  Harknes?*,  writing  of  the  ellipse  of  1 S70,  said,  *^  I  doDoC 
ttiink  tlio  corona  more  than  half  or  two-thirds  as  extenaire  as  that 
I  \uinos<etl  in  \^Ci[).  On  that  oi'casion  it  had  a  well-marked  tra- 
po/iH«)al  fi»rni,  bnt  tills  time*  it  seemed  to  nie  more  nearly  cirealar." 
•♦  (Mlo  Struve,  olt^ierving  at  Leipsic,  in  ^42.  found  the  corona  so 
hrijiht  thai  the  naked  eve  coiiM  searcelv  endure  it-  Mr.  Airvhas 
lu'on  fortunate  enouirh  to  witness  several  total  eclipses*  and  be 
teMtiHos  tliat  the  corona  was  much  bri<;hter  in  some  than  in  oilien. 
The  ex|K»rience  of  the  ofllcer;*  of  this  observatory  is  the  same.** 
Here  the  aurora  borealis  shows  precisely  the  same  differences  al 
ditlerent  times.  It  mav  l>e  larsre,  brisrlit,  distinctly  radiate^l,  with 
a  nuitfli,  uneven  contour:  or  it  may  1>c  small,  faint,  witboat  radi* 
Ations,  and  perfectly  circular  on  its  top. 

Not  only  from  year  to  year,  but  even  during  the  brief  |)eriod  of 
a  total  eclii>^%  the  corona  of  the  sun  chanizes  before  the  eve.  la 
this  respect  also  it  is  i<lentical  with  our  aurora  borealis.  Streamen 
in  both  Hhoot  up  almost  with  the  velocity  of  light.  I  have  seen 
in  one  aurora  strong  undulations,  like  white  clouds,  fly  up  from 
our  nortiiern  horizon  to  the  auroral  corona,  south  of  the  zenith, 
in  the  fraction  of  a  second.  The  great  comet  in  1443  passed  around 
tin*  sun  in  nlK)ut  two  hours,  and  its  tail,  more  than  100,000,000 
miles  long,  must  have  swept  around  through  an  arc  of  300  degives 
in  that  short  {K'riixl.  It  could  not  have  swung  arountl  like  a  stiff 
lever  from  the  comet  ;  for  that,  consi<lering  the  small  mass  of  the 
comet,  woultl  have  lK*en  contrary  to  the  laws  of  matter  and  of 
motion.  It  must  have  darted  f»tr  from  the  comet  every  instant 
10(»,0(MMM)0  miles,  with  the  velocity  of  light.  Nothing  but  elc«> 
tricity  can  clo  thi-t.  Now  the  conviction  fastens  itself  on  our 
minds,  that  the  streamers  of  the  solar  corona  must  l>e  capable  of 
tile  same  out-<larting  veI<K*ity.  What  hap|>ens  on  our  own  glolic 
and  on  the  comets  may  hapi>en  in  the  sun.  Hereafter  ol»serven 
of  total  eclipses  will  watch  attentively  to  see  the  movements  in  the 
solar  streamers. 

Already  we  have  a  beginning  in  these  facts.  Captain  Tnpnaa, 
in  his  report  to  Profes.sor  IIarknessal>out  theei'lipseof  1870,  writes 
as  follows:  ^^  The  first  part  of  the  corona  that  attracted  my  atten- 
tion was  a  ray  or  enlargement  at  the  right  up|)er  quadrant,  a  little 
to  the  right  of  the  very  bright  p rot ulx' ranee,  A  ;  but  by  the  time 
you  had  done  with  the  i>oluri8co|>e,  which  could  scarcely  bave  bcea 


1878.]  NATURAL  SCIENCES   OF   PHILADELPHIA.  Ill 

ten  seconds,  the  left  and  lower  parts,  B  to  0  in  the  figure,  were 
the  brightest  and  the  largest ;  and  so  they  remained  until  near  the 
end  of  the  totality,  when  the  part,  D,  in  the  right  lower  quadrant, 
almost  if  not  quite  rivalled  them.  The  ray,  D,  did  not  enlarge 
suddenly,  but  very  gradually  indeed.  The  upper  part  of  the  corona 
was  throughout  the  faintest.  The  extreme  right  was  also  faint 
until  quite  at  the  end  of  totality,  when  it  brightened  a  little.  No 
part  increased  in  brilliancy  without  extending  itself  further  from 
the  moon  at  the  same  time,  so  as  to  become  a  more  or  less  pointed 
ray."  Just,  in  fact,  as  it  should  do  if  it  were  the  action  of  elec- 
tricity. A  copious  outgush  of  the  electric  fluid  would  enlarge  and 
brighten  the  ray  and  extend  it  far  outward  as  an  electric  brush. 
The  evidence  is  strong  that  the  corona  of  the  sun  varies,  like  the 
aurora  borealis,  not  only  from  year  to  year,  but  even  during  the 
short  space  of  a  total  eclipse. 

I  have  now  brought  together  the  chief  facts  about  the  corona  of 
the  sun.  They  are  like  those  of  the  aurora  borealis.  The  aurora 
is  well  known  to  be  electric.  And  all  the  facts  of  the  corona  are 
perfectly  explained  by  the  same  theory.  Regarding  the  corona 
as  being  a  great  electric  brush,  we  have  also  an  explanation  why 
the  aurora  and  the  zodiacal  light  point,  like  the  tails  of  comets, 
awa}'  from  the  sun.  They  are  driven  off  by  the  sun's  electric  re- 
pulsion. If  the  sun's  electric  brush  extends  ofl*  on  every  side  a 
million  of  miles  from  our  stand-point,  then  if  we  stood  nearer,  say 
at  th^  orbit  of  Mercury,  we  would  likely  be  able  to  see  them  extend 
twice  as  far.  The  power,  the  repulsive  force,  of  such  an  enormous 
mass  of  electricity  is  beyond  our  estimation  by  any  reasoning,  d 
priori.  Facts  alone  must  teach  us  how  far  its  repulsive  force 
may  extend,  and  such  facts  we  see  in  the  diurnal  and  in  the  eleven 
years'  periodicity  of  the  aurora,  and  in  the  diurnal  periodicit}'^  of 
the  zodiacal  light.  Such  facts  we  see  much  more  impressively  in 
the  directions  of  the  tails  of  comets  driven  off  by  the  mighty  re- 
pulsion of  the  solar  corona.     To  the  comets  we  will  now  attend. 

The  Tails  of  Comets  regarded  as  Electric  Brushes. — Here  on 
our  earth  some  materials  evolve  much  more  electricity  than 
others.  Tin,  zinc,  and  mercury,  duly  mixed,  are  found  to  be  the 
best  for  friction  machines;  and  a  like  selection  of  acids  and 
metals  is  necessary  for  the  galvanic  battery.  The  materials  of  the 
sun  and  of  the  comets  are  ver}*-  different  from  ours,  and,  therefore, 
they  evolve  much  greater  quantities  of  electricity.    The  fixed  lines 
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in  the  solar  spectrum  are  iniuiinerable,  and  indicate  liiindreds, 
probably  thousands,  of  simple  elements  in  the  sun.  Only  about 
a  half  dozen  of  them  are  terrestrial,  and  some  of  these,  such  as  the 
iron,  ma}'^  have  fallen  in  the  sun  as  meteors.  Thousands  of  solid 
meteors  strike  our  earth  annually,  and  the  iron  ones  occasionally 
weigh  thousands  of  pounds.  More  and  heavier  meteors  must  full 
in  the  sun.  The  materials  of  comets  we  know  to  be  very  different, 
because  they  are  such  light  bodies,  and  they  are  easily  evaporated 
and  dilated  by  solar  heat.  A  comet  at  a  distance  appears  large, 
but  nearer  the  sun  it  seems  smaller,  because  much  of  its  mass  is 
so  dilated  by  solar  heat  as  to  be  invisible.  As  the  cometic  and 
the  solar  elements  are  so  different  from  the  terrestrial,  it  is  not 
strange  or  singular  that  their  evaporation  gives  out  more  electric 
fluid  than  the  saline  waters  of  our  ocean. 

Comets  present  appearances  so  different  from  the  other  celestial 
bodies,  that  they  have  been  a  terror  to  the  world,  and  even  scien- 
tific men  have  regarded  them  as  totally  different  in  their  natures 
from  the  other  stars.  But  they  are  precisely  similar  to  the  other 
stars  ;  the  only  difference  being  that  they  carry  some  few  ordinary 
principles  to  excess.  Their  bodies  are  solid  and  very  small ;  in 
modern  times  they  have  repeatedly  occulted  the  stars.  Their 
atmospheres  are  unusually  large.  They  are  easily  evaporated  and 
dilated  by  the  sun's  rays;  and  in  this  evaporation  they  evolve 
unusual  amounts  of  the  electric  fluid.  This  is  all.  These  few 
facts  explain  all  their  wonders  without  exception. 

From  their  smallness  they  do  not  make  their  appearance  in  the 
outer  regions  of  the  solar  system.  Donati's  comet  in  1858,  so 
magnificent  when  near,  was  first  seen  by  the  telescope  as  a  faint 
nebulosit}'^  at  only  half  the  distance  of  Jupiter,  whose  diminutive 
moons  are  so  easily  seen  with  the  smallest  telescope.  As  they 
approach  the  sun  their  peculiar  elements  are  easily  evaporated  ; 
from  this  evaporation  their  electricity  is  evolved,  which,  rising  up 
through  their  atmospheres,  produces  light;  the  same  as  it  pro- 
duces light  in  our  own  atmosphere,  from  the  mild  glow  of  the 
aurora  to  the  brilliant  lightning.  When  first  visible  they  are  a 
faint  nebulosity.  On  coming  nearer  to  the  sun,  their  evaporation 
is  so  rapid,  and  their  electric  outflow  is  so  abundant,  that  they 
are  the  most  splendid  objects  in  the  heavens,  and  often  they  have 
been  seen  in  the  daytime,  even  in  the  close  neighborhood  of  the 
sun.   These  facts  show  that  very  little  of  their  light  is  the  reflected 
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radiance  of  the  sun.    It  is  chiefly  tlieir  own  independent  luminosity 
springing  from  electric  excitement. 

Tliis  light  is  seen  to  arise  from  tlie  side  toward  the  sun,  and, 
therefore,  from  the  most  heated  and  evaporated  side.  It  rises 
narrowly  fan-shaped;  very  narrow  and  bright  below,  and  spread- 
ing and  paling  upwards  through  the  cometic  atmospliere.  It  is 
then,  hy  the  repulsion  of  the  sun's  corona,  driven  backward  all 
around  like  a  fountain  away  from  the  sun,  and  it  forms  the  tail, 
which  generally  spreads  and  becomes  fainter,  until  it  is  lost  by 
dispersion.  Its  resemblance  to  our  auroral  streamers  is  then  com- 
plete. In  the  summer  of  1874,  when  Coggia's  comet  appeared  in 
our  northern  horizon,  with  its  large,  broad  tail  projecting  straight 
upward,  I  was  on  Mount  Desert  Island,  far  up  the  coast  of  Maine, 
where  the  auroral  streamers  rise  beautifully  almost  every  liight. 
The  rise  of  those  streamers,  and  the  rise  of  the  comet's  tail,  were 
identical  in  every  particular.  Both  were  of  the  same  color  and 
tint;  both  were  brighter  below  and  gradually  paled  off  upwards. 
Their  tops  had  the  same  indefinite  ending,  and  both  plainly  length- 
ened and  shortened  while  attentively  watched.  Tremulous  waves 
ran  upwards  through  them  both — whitish, cloud-like  appearances — 
as  if  they  were  special  gushes  of  the  electric  fluid  hastening  to 
escape,  and  carrying  out  the  tops  of  both  to  a  further  distance. 
The  same  cloud-like  impulses  pass  through  our  artificial  auroral 
tubes.  But  they  are  plainer  to  our  view  in  our  near  auroral 
tubes,  less  plain  in  the  aurora  brushes,  and  faintest  of  all  in  the 
tails  of  comets.  These  three  gradations  depend  on  the  distance. 
I  remarked  that  the  general  brightness  of  the  comet's  tail,  so  many 
million  miles  off,  was  about  equal  to  that  of  the  aurora  borealis, 
so  comparatively  near;  proving  that  the  amount  of  the  electric 
fluid  from  the  comet  must  have  been  inconceivably  the  greater. 

It  is  a  cardinal  fact  that  the  tails  of  comets  do  not  occult  the 
stars.  If  their  tails  were  vapors  of  any  kind,  the  occultations 
would  be  decided  and  constant ;  therefore  the  apparent  vapor 
rising  up  from  the  sunny  side  of  the  comet  is  really  the  electric 
fluid. 

The  tail  of  a  comet  must  be  a  hollow  tube,  because  it  springs 
from  the  sunward  side,  and  falls  back  around  on  ever}'  side,  like 
the  waters  of  a  fountain,  and  its  own  self-repulsion  hinders  it  from 
coming  together.  Hence  there  appears  a  dark  line  through  the 
centre  of  the  tail,  because  from  there,  less  electric  light  meets  the 
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eye  than  from  the  borders  whose  edges  are  turned  towards  us.  The 
dark  line  cannot  be  the  shadow  of  the  nucleus,  because  a  shadow 
cannot  curve  as  did  Donati's  comet. 

The  fan-shaped  jet  of  light  arising  through  the  front  of  the 
comet's  atmosphere  is  not  always  stead}',  but  breaks  out  at  dif- 
ferent places,  ''as  from  points  of  least  resistance."  Hence  the 
tail  is  sometimes  described  as  unsteady,  and  to  "  sway  to  and  fro 
like  a  willow  branch." 

Auroral  arches  arise  over  our  northern  horizon  and  hover  there 
for  a  while,  occasionally  two  or  three  above  one  anotiier,  and  then 
dart  off  in  streamers.  Exactly  the  same  luminous  arches  rise  in 
front  of  the  comet,  and  the  streamers  then  become  the  tail.  But 
there  is  this  difference.  The  streamers  of  the  aurora  rise  from  the 
convex  side  of  the  arch ;  those  of  the  comet  are  driven  backward 
by  the  solar  corona,  and  seem  to  depart  from  the  concave  side. 

The  head  of  a  comet  is  solid,  with  perhaps  some  exceptions,  and 
the  bright  glow  of  light  all  around  it  is  called  the  nucleus.  The 
broader  and  paler  atmosphere  is  called  the  coma  or  hair.  But 
some  writers  call  the  tail  the  coma.  In  the  coma  or  atmosphere 
there  may  be  clouds,  as  in  our  own  ;  and  these  clouds  have  been 
seen  to  be  lit  up  i)y  the  electric  passage.  A  comet  may  have  many 
tails,  as  man}*^  as  six.  This  is  because  in  the  solid  nucleus  there 
may  be  many  points  of  least  resistance,  out  of  which  the  streams 
of  vapor  and  electricity  flow. 

The  greatest  wonder  about  comets  is  the  length  of  their  tails ; 
some  of  them  are  120,000,000  miles  long  and  even  more.  The  dia- 
meter across  the  tail  has  been  known  to  be  15,000,000  miles.  But 
is  it  possible  that  there  could  have  been  so  much  electric  force  in 
a  comet  as  to  send  out  such  an  electric  brush  ?  We  may  as  well 
ask  how  it  is  possible  for  our  sun  to  send  out  such  a  mass  of  heat 
and  light  uninterruptedly'  during  hundreds  of  millions  of  years  ? 
The  answer  is,  that  the  materials  of  the  sun  and  of  comets  are  so 
very  different  from  those  in  our  earth.  The  enormous  hetero* 
geneity  of  matter  should  be  more  studied  by  the  scientific  men  of 
our  day.  This  neglect  is  now  their  great  fault.  All  matter  was 
once  many  billion  times  more  rare  than  hydrogen ;  not  dilated  by 
heat,  but  by  its  own  native  repulsion.  This  we  know  from  the 
teachings  of  the  nebular  theory.  Even  yet  hydrogen  is  a  million 
and  a  quarter  times  less  condensed  than  platinum.  What  differ- 
ences there  may  be  in  the  heat-giving  power,  or  in  the  eleotric- 
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producing  power,  of  the  materials  of  other  celestial  orbs,  we  are 
perfectly  unable,  d  priori^  to  tell.  All  that  we  know  is  from  what 
we  see. 

The  electric  composition  of  these  great  tails  becomes  manifest 
from  the  way  the}'  go  around  the  sun.  Some  great  comets  go 
around  the  sun  in  about  two  hours,  as  that  of  1843,  the  tail  all  the 
while  pointing  away  from  the  sun.  Its  outer  end  could  not  have 
swung  around  like  a  stiff  lever  through  a  space  of  100,000,000 
miles  in  so  short  a  time.  That  would  have  been  inconsistent,  as  I 
have  already  said,  with  the  laws  of  matter  and  of  motion.  The 
tail  must,  therefore,  have  darted  out  continuously  from  the  comet 
as  an  electric  brush,  and  it  must  have  been  repelled  in  its  direc- 
tion away  from  the  sun  by  the  sun^s  more  powerful  electric  mass. 
There  is  something  clearly  deflned  and  decided  in  the  huge  tail 
pointing  away  from  the  sun  in  its  approach,  and  then  apparently 
swinging  around  with  the  velocity  of  lightning,  and  on  its  de- 
parture pointing  away  from  the  sun  again.  The  electric  theory  of 
the  constitution  of  the  solar  system  explains  the  wonder  clearly 
and  easilj',  and  nothing  else  can. 

Evaporation  explains  why  the  tails  of  comets  have  become 
shorter  on  successive  visits.  The  tail  of  Halley^s  comet  was  first 
described  as  being  excessive.  In  1682,  it  was  30°  in  length  ;  in 
1835,  its  greatest  length  was  only  20°.  For  the  first  two  months 
in  1835  it  had  no  tail.  It  began  on  October  2d.  On  the  5th,  it 
was  4°  or  5°  long.  On  the  15th,  it  had  gained  its  greatest  length, 
20°.  On  the  29th,  it  was  only  3°.  Afterwards,  at  its  perilielion 
passage,  it  had  no  tail.  The  explanation  is  that  all  these  elements, 
whose  evaporation  evolved  the  electric  fluid,  had  turned  into  vapor 
before  p>erihelion,  and  then  there  could  be  no  further  evaporation 
with  evolution  of  the  tail.  But  a  condensation  of  much  of  that 
vapor  must  again  take  place  in  the  cold  outer  region  away  from 
the  sun ;  and  this  recondensed  material  must  furnish  anotlier  tail 
on  its  next  visit — a  smaller  tail,. however,  for  a  portion  of  the 
vapor  must  be  carried  away  with  the  electric  fluid,  and  scattered 
into  distant  space.  When  comets  have  no  tails,  it  may  bo  that 
they  have  never  possessed  any  of  those  peculiar  elements  on  whose 
evaporation  the  tail  depends,  or  that  by  repeated  visits  to  the  sun 
all  their  powerful  electric  elements  have  been  lost. 

The  electric  theory  explains  the  various  forms  of  the  tail.  That 
of  1843,  which  was  more  than  100,000,000  miles  long,  appeared 
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like  a  straight  cylinder  of  light  with  very  little  difference  in  thick- 
ness through  the  whole  length.  I  remember  it  well.  It  was  very 
near  the  sun,  whose  large  electric  mass  and  powerful  repulsion 
drove  off  the  smaller  mass  in  right  lines.  The  sun  was  the  great 
prime  conductor  fully  charged,  and  the  comet  was  only  like  a  small 
highly-charged  pith  ball.  The  tail  of  Coggia's  comet,  being  much 
further  from  the  sun,  was  more  spreading  and  fan-like.  On  account 
of  greater  distance,  the  sun's  force  was  less,  and  the  self-repulsion 
widened  the  tail.  The  tail  of  Donati's  comet  was  spreading  on  ac- 
count of  the  distance  from  the  sun,  and  gracefully  curved.  This 
curving  was  because  the  comet  was  moving  nearly  at  right  angles 
to  the  .direction  toward  the  sun,  and  as  the  tail  was 
not  repelled  out  rapidly,  it  fell  behind  the  comet  in  its  Fig.  2. 
progress.  In  our  figure  S  represents  the  sun,  and  C  the 
comet  moving  in  the  direction  of  the  arrow,  and  getting  § 

in  advance  of  the  extreme  end  of  its  tail.  '*"   ^ 

Our  theory  tells  why  some  comets  have  been  split  in  .g 

two  or  three  parts,  and  finally  into  thousands  of  meteors. 
Although  they  are  solid  bodies,  their  cohesion  is  very  slight.  With 
a  cotton  string  I  tied  in  a  bundle  a  handful  of  the  downy  tutted 
seeds  of  the  milk-weed,  J.scZe?/na8  incarnata^  which  is  abundant  here. 
The  other  end  of  the  string  I  connected  with  the  prime  conductor 
of  a  large  electric  machine.  On  turning  the  crank  ray  bundle  was 
soon  dissipated,  torn  by  electric  repulsion  into  many  parts,  which 
flew  away.  The  repulsion  was  too  strong  for  my  tying.  So  it  may 
be  too  strong  for  the  weak  cohesion  of  a  comet.  It  may  divide 
the  comet  first  into  two  parts,  and  then  into  shreds,  which  may 
form  meteor  streams  like  those  of  Au2:ust  and  November.  When 
Biela  was  divided  into  two,  it  is  significant  that  each  part  was  still 
a  perfect  comet,  having  a  head,  a  nucleus,  and  a  tail.  The  two 
alternated  several  times  in  brightness,  according  as  the  electric 
fluid  was  liberated  more  freel}'  from  one  than  from  the  other.  In 
a  tliunder-storm  we  see  the  lightning  leap  suddenly  from  cloud  to 
cloud.  This  violence  is  from  the  resistance  of  the  air.  But  the 
two  portions  of  Biela  were  in  a  vacuum,  and  a  pale  band  of  the 
electric  fluid  was  seen  to  pass  from  the  brighter  to  the  fainter 
portion,  the  same  as  we  see  it  pass  through  an  exhausted  auroral 
tube. 

The  two  parts  of  Biela  continued  steadily  to  separate  as  though 
driven  apart  by  their  electric  repulsion.     Before  their  disappear- 
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ance  the  distance  between  them  was  160,000  miles,  and  by  their 
next  return  that  distance  had  grown  to  be  1,250,000  miles.  On  the 
night  of  the  13th  and  14th  of  November,  1857,  the  officers  of  the 
Observatory  at  Washington  counted  5000  meteors  in  an  hour. 
Professor  Newcomb  calculated  that  on  an  average  every  meteor 
occupied  as  its  own  territory  900,000  cubic  miles.  The  gravity  of 
the  sun  could  separate  them  only  in  one  direction  ;  but  their 
nearly  even  diffusion  every  way  seems  like  the  work  of  electric  re- 
pulsion. The  meteors  of  the  August  stream  are  still  more  widely 
dispersed. 

We  can  now  see  how  comets  may  shorten  their  periods  without 
the  theory  of  a  terrible  ponderable  resisting  medium  ex- 
isting everywiiere.  That  is  a  most  violent  theory,  and 
threatens  to  break  down  the  entire  solar  system  on  the 
sun.  Let  the  curve  A,  B,  C,  D  be  the  elliptic  orbit 
of  a  comet,  and  S  the  sun  in  a  focus.  Let  the  comet  on 
its  approach  move  any  distance  from  A  to  B  in  a  day, 
and  an  equal  distance  from  C  to  D  in  the  same  time  on 
its  departure.  The  electricity  of  the  sun  repels  the  comet,  because 
both  are  clothed  with  electricity  ;  the  same  as  a  charged  prime 
conductor  repels  a  charged  pith-ball.  For  simplicity  of  conception 
let  the  repulsive  influence  from  the  sun  move  just  as  fast  as  the 
comet  in  these  two  regions  of  its  orbit;  that  is,  from  B  to  A,  and 
from  C  to  D,  in  one  day.  Then  on  its  approach  the  comet  must 
suffer  resistance  in  moving  from  A  to  B  ;  but  it  finds  no  influence 
at  all  in  moving  from  C  to  D.  The  same  principle  must  apply 
nearly  all  around  the  orbit.  Whatever  the  difference  between  the 
velocity  of  the  comet  and  that  of  the  repulsive  force  from  the  sun, 
it  must  remain  true  that  from  aphelion  to  perihelion  the  comet 
must  lose  more  velocity  from  the  electric  repulsion  of  the  sun  than 
it  gains  by  that  repulsion,  in  moving  from  perihelion  to  aphelion. 
Therefore,  upon  tiie  whole,  the  comet  must  suffer  resistance  from 
the  electric  repulsion  of  the  sun,  and  its  period  must  be  shortened. 
This  resistance  is  all  the  more  effective  from  the  great  size  and 
small  mass  of  the  comet.  Encke^s  comet,  which  gave  rise  to  the 
"  resisting  medium"  theory,  is  highly  electric,  as  is  shown  in  the 
drawings  of  Professor  Asaph  Hall,  made  on  its  return  in  1871, 
printed  in  1872.  For  one,  1  am  happy  in  being  relieved  from  the 
dangerous,  cumbersome,  and  highly  improbable  ^^  resisting  me- 
dium" theory. 
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It  has  before  been  surmised  by  some  that  the  solar  corona  is 
electric.  Others  have  thouc^ht  that  the  tails  of  comets  are  electric. 
The  aurora  has  been  proved  to  be  electric.  But  no  one  has  con- 
jectured the  origin  of  these  electricities,  except  that  evaporation 
has  been  regarded  as  one  of  the  origins  of  terrestrial  atmosplieric 
electricity.  No  one  has  assigned  evaporation  as  tlie  cause  of  the 
solar  corona.  Sir  John  Herschel  believed  the  tails  of  comets  to 
be  vapors  of  some  kind,  raised  by  the  heat  of  the  sun,  and  driven 
away  by  some  unknown  repulsion  from  tlic  sun.  But  his  vapors 
were  not  the  electric  fluid,  and  his  repulsion  was  not  electric  re- 
pulsion. See  his  "  Outlines  "  No  one  has  said  that  the  zodiacal 
light  is  electric,  and  that  this  and  the  auroral  streamers,  alwa^'s 
like  comets,  point  away  from  the  sun.  No  one  has  regarded 
all  these  phenomena  as  emanating  from  a  common  cause:  the  solar 
heat  causing  evaporation.  No  one  has  supposed  that  the  far  dis- 
tant solar  corona,  by  mere  electric  repulsion,  drives  off  the  tails 
of  comets,  the  auroral  streamers,  and  the  zodiacal  light.  A  highly- 
charged  electric  machine  affects  a  delicate  electrometer  far  off  on 
the  opposite  side  of  a  wide  room ;  but  this  wonder,  until  now,  was 
not  fruitful  in  originating  our  theory.  Now,  first,  all  these  distant 
facts  have  been  brought  togetfier,  and  they  are  seen  to  form  a  har- 
monious system.  A  new  spiritual  influence  is  found  to  pervade 
our  entire  solar  system.  If,  in  this  S3''stem,  the  solar  repulsion 
drives  off  the  tails  of  comets  120,000,000  miles  with  nearly  the 
velocity  of  light,  why  should  it  not  reach,  like  gravitation,  to  the 
nearest  fixed  stars  ?  What  and  where  is  to  be  the  end  of  this  new 
advancement  ? 
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April  2. 

The  President,  Dr.  Rusohenberger,  in  the  chair. 

Twenty-six  persons  present. 

The  death  of  Dr.  Charles  Pickering,  a  correspondent,  was  an- 
nounced. 

Toilet  Habits  of  Ants, — Rev.  H.  C.  McCooK  stated  that  the  agri- 
cultural ant — and  the  remark  applies  to  all  other  ants  of  which  he 
had  knowledge — is  one  of  the  neatest  of  creatures  in  her  personal 
habits.  He  thought  he  had  never  seen  one  of  his  imprisoned  har- 
vesters, either  harhatus  or  crudelis^  in  an  untidy  condition.  They 
issue  from  theij*  burrows,  after  the  most  active  digging,  even  when 
the  earth  is  damp,  without  being  perceptibly  soiled.  Such  minute 
particles  of  dirt  as  cling  to  the  body  are  carefully  removed.  In- 
deed the  whole  body  is  frequently  and  thoroughly  cleansed,  a  duty 
which  is  habituall}',  he  might  almost  venture  to  say  invariably, 
attended  to  after  eating  and  after  sleep.  In  this  process  the  ants 
assist  one  another;  and  it  is  an  exceedingly  interesting  sight 
which  is  presented  to  the  observer  when  this  general  "washing 
up"  is  in  progress.  In  the  evening,  when  the  gas-lamp  upon  his 
table  is  lit,  and  he  had  leisure  from  professional  duties  to  watch 
his  insect  friends,  he  had  many  times  kept  them  under  notice  for 
protracted  periods.  They  crowd  against  the  glass,  and  gather  in 
groups  upon  the  earth  close  up  to  it  and  cleanse  themselves, 
cleanse  each  other,  and  sleep.  The  first  operation  is  conducted  as 
follows;  The  ant  to  whom  the  friendly  office  is  being  adminis- 
tered (the  cleansed,  she  may  be  called)  is  leaning  over  upon  one 
side  as  we  begin  the  observation.  The  cleanser  ^as  we  may  name 
the  other  party)  is  in  the  act  of  lifting  the  fore  leg,  which  is  licked, 
the  mouth  passing  steadily  from  the  tarsus  up  to  the  body ;  next, 
the  neck  is  licked,  then  the  prothorax,  then  tlie  head.  The  cleanser 
now  leaves,  and  the  cleansed  begins  to  operate  upon  herself  as  will 
be  described  hereafter.  This  process  may  be  seen  throughout  the 
entire  group.  We  take  another  couple  ;  the  cleanser  has  begun  at 
the  face,  which  is  licked  thoroughly,  even  the  mandibles  being 
cared  for,  they  being  held  apart  for  convenient  manipulation. 
From  the  fape  the  cleanser  passes  to  the  thorax,  thence  to  the 
haunch,  and  so  along  the  first  leg,  the  second  and  third  in  the 
same  manner,  around  to  the  abdomen,  and  thence  up  the  other 
side  of  the  ant  to  the  head.  A  third  ant  approaches  and  joins  in 
the  friendl}'  task,  but  soon  abandons  the  field  to  the  original 
cleanser.  The  attitude  of  the  cleansed  all  this  while  is  one  of 
intense  satisfaction,  quite  resembling  that  of  a  family  dog  when 
one  is  scratching  the  back  of  his  neck.     The  insect  stretches  out 
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her  limbs,  and  as  her  friend  takes  them  successively  into  hand, 
yields  them  limp  and  supple  to  her  manipulation  ;  she  rolls  gently 
over  upon  her  side,  even  quite  over  upon  her  back,  and  with  all 
her  limbs  relaxed  presents  a  perfect  picture  of  muscular  surrender 
and  ease.  The  pleasure  which  the  creatures  take  in  being  thus 
*' combed" and"  sponged"  is  really  enjoyable  to  the  observer.  He 
had  seen  an  ant  kneel  down  before  another,  and  thrust  forward 
the  head,  drooping,  quite  under  the  face,  and  lie  there  motion- 
less, thus  expressing  as  plainly  as  sign-language  could  her  desire 
to  be  cleansed.  He  understood  the  gesture,  and  so  did  the  suppli- 
cated ant,  for  she  at  once  went  to  work.  If  analogies  in  nature- 
studies  were  not  so  apt  to  be  misleading,  one  might  venture  to  sug- 
gest that  our  insect  friends  are  thus  in  possession  of  a  modified 
sort  of  emmetonian  Turkish  bath  I 

The  acrobatic  skill  of  these  ants,  which  had  often  furnished  him 
amusenient,  was  fully  shown  one  morning  in  these  offices  of  ablu- 
ti(m.  The  formicar}'  was  taken  from  the  study  where  the  air  had 
becomechilled,an(i  placed  in  an  adjoining  chamber  upon  the  hearth, 
before  an  open  grate  fire.  The  genial  warmth  was  soon  diffused 
throughout  the  nest,  and  aroused  the  occupants  to  unusual  ac- 
tivity. A  tuft  of  grass  in  the  centre  of  the  box  was  presently 
covered  with  them.  They  climbed  to  the  very  top  of  the  spires, 
turned  around  and  around,  hanging  by  their  paws,  not  unlike 
gymnasts  performing  upon  a  turning-bar.  They  hung  or  clung 
in  various  positions,  grasping  the  grass-blade  with  the  third  and 
fourth  pairs  of  legs,  which  were  spread  out  at  length,  cleansing 
their  heads  with  the  fore  leifs  or  bendinor  underneath  to  comb  and 
lick  the  abdomen.  Among  these  ants  were  several  pairs,  in  one 
case  a  triplet,  engage<i  in  the  cleansing  operation  just  described. 
The  cleanser  clung  to  the  grass,  while  the  cleansed  hung  in  a  like 
position  below,  and  reached  over  and  up,  submitting  herself  to  the 
pleasant  process.  As  the  progress  of  the  act  required  a  change  of 
posture  on  the  part  of  both  insects,  it  was  made  with  the  utmost 
agility. 

The  ants  engaged  in  cleansing  their  own  bodies  have  various 
modes  of  operating.  The  fore  legs  are  drawn  between  the  mandibles, 
and,  as  far  as  could  be  ascertained,  also  through  or  along  the  lips, 
and  then  are  passe<i  alternately  back  of  the  head,  over  and  down 
the  forehead  and  face,  by  a  motion  which  closely  resembles  that 
of  a  cat  when  cleansing  with  her  paw  the  corresponding  part  of 
her  head.  Sometimes  but  one  side  of  the  head  is  cleansed,  in  which 
case  the  foot  used  is  drawn  through  the  mandibles  or  across  the 
teeth  of  one  mandible  after  every  two  or  three  strokes  upon  the 
face.  These  strokes  are  always  made  downward,  following  thus 
the  direction  of  the  hairs.  The  hairs  upon  the  tibia  and  the  tarsus 
seem  to  serve  the  purpose  of  a  brush  or  comb,  and  he  had  thought 
that  theobject  in  drawing  the  leg  through  the  teeth  or  between  the 
mandibles  is  to  straighten  up  the  hairs,  and  thus  increase  their 
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efficiency  for  service.  Not  only  the  fore  pair,  but  also  the  other 
legs  are  passed,  as  above  described,  through  the  mouth.  The 
seitond  and  third  pairs  are  also  and  oftener  cleansed  by  the  fore 
legs  as  follows:  tlie  ant  throws  herself  over  upon  her  side,  draws 
up  the  middle  and  hind  legs,  which  are  interlocked  at  the  tarsi, 
and  then,  clasping  them  with  one  fore  leg,  presses  the  other  down- 
ward along  the  other  two.  The  fore  legs  alternate  in  this  motion. 
When  the  legs  of  one  side  are  cleansed,  the  ant  reverses  her  posi- 
tion, and  repeats  the  process.  When  the  antennae  are  cleansed 
they  appear  to  be  taken  between  the  curved  spur  at  the  extremity 
of  the  tibia  and  the  tibia  itself,  as  one  would  clasp  an  object  be- 
tween the  base  of  the  thumb  and  the  hand,  and  are  drawn  toward 
the  tip  of  the  flagellum,  evidently  with  some  pressure.  He  had 
thought  that  he  could  notice  this  spur  also  used  as  a  brush  or 
scraper  in  the  general  application  of  the  fore  leg  to  the  body.  It 
seems  to  have  an  articulation  at  its  junction  with  the  tibia. 

The  cleansing  of  the  abdomen  places  the  ant  in  a  grotesque  atti- 
tude. The  hind  legs  are  thrown  backward  and  well  extended,  the 
middle  pair  nearly  straight  outward  from  the  thorax,  and  less 
extended,  so  that  the  body  is  able  to  assume  a  nearly  erect  pos- 
ture. The  abdomen  is  then  turned  under  the  body  and  upward 
toward  the  head,  which  is  at  the  same  time  bent  over  and  down- 
ward. The  body  of  the  ant  thus  forms  a  letter  C,  or  nearly  a  circle. 
The  fore  feet  have  meanwhile  clasped  the  abdomen,  and  the  work 
of  brushing  has  begun.  The  strokes  are  directed  upward  toward 
the  apex  of  the  abdomen,  and  the  foot  passes  around  and  beneath 
the  under  part,  which  is  now  toward  the  sternum.  The  apex  is 
fi*equently  licked  by  the  tongue,  and  the  feet  are  occasionally  passed 
through  the  mouth  (not  simply  between  the  mandibles),  after 
which  they  again  are  applied  as  before.  Evidentl}'  moisture  is 
conveyed  from  the  mouth  and  rubbed  upon  the  abdomen.  He  had 
so  frequently  observed  this  action  that  he  could  hardly  be  mis- 
taken in  the  glossy  appearance  which  showed  the  presence  of 
moisture  upon  the  surface.  Occasionally  the  leg  is  rubbed  over 
the  head  after  being  drawn  throuj^h  the  mouth,  and  so  again  to 
the  abdomen.  TTsually  the  abdomen  is  held  a  little  distance  from 
the  sternum,  but  he  had  seen  it  pressed  up  dose  against  the  breast, 
while  the  outer  (upper)  part  was  being  cleansed.  One  ant  was  seen 
cleansing  its  abdomen  while  hanging  by  the  hind  legs  from  the  roof 
of  the  formicarium.  The  abdomen  was  thrown  up  and  between 
these  legs,  just  as  a  performer  on  the  turning-bar  throws  his  body 
and  legs  upward  and  between  the  arms.  The  head  was  reached 
upward  from  below  to  the  apex  of  the  abdomen,  while  tongue  and 
fore  feet  were  engaged  upon  it  in  the  usual  way. 

The  amount  of  time  devoted  to  these  toilet  duties  is  very  great 
with  his  imprisoned  ants,  but  is  probably  not  so  great  in  a  state 
of  nature.  No  doubt  with  ants,  as  with  men,  an  artificial  con- 
dition of  society  gives  inducement  to  a  larger  devotion  to  personal 
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appearance.  He  liad  not  been  able  to  give  them  much  attention 
during  the  day ;  but  when  tliey  are  transferred  to  the  neighbor- 
hood of  register  or  fire-place,  and  thus  arc  made  unusually  com- 
fortable, they  at  once  begin  their  ablutions.  Invariably,  at  night, 
when  the  gas-lamp  is  lit  and  placed  near  the  glass  formicaries,  the 
heat  and  light,  both  of  which  appear  to  be  grateful  to  them,  tempt 
them  out,  as  already  stated,  and  they  begin  operations.  So  also 
after  eating,  and  when  awaking  from  sleep.  In  short,  whenever 
they  are  in  a  particularly  comfortable  state  they  express  their 
satisfaction  by  making  their  toilet. 

Notes  on  Acer  ruhrum. — Mr.  Thomas  Meehan  observed  that 
polygamous  plants  were  defined  as  those  which  had  hermaphrodite 
and  male  and  female  flowers  on  the  same  or  separate  plants,  and, 
in  some  of  our  text-books,  the  red  maple  was  given  as  an  illustra- 
tion. But  though  the  red  maple  had  full-sized  anthers  in  the 
early  stage  of  the  female  flowers,  the  stamens  were  never  fully 
developed,  or  were  polleniferous,  so  far  as  his  exi>erience  extended. 
According  to  his  observations,  the  casual  observer  might  be  par- 
doned for  supposing  what  are  really  but  female  flowers  are  herma- 
phrodite ;  for,  on  the  bursting  of  the  petals,  the  centre  of  the  flower 
seems  a  mass  of  perfectly  formed  anthers.  At  this  particular 
stage  of  the  inflorescence,  the  app)earances  in  the  male  and  female 
flowers  are  exactly  alike,  except  that  in  the  female  flowers  the  apices 
of  the  two  pistils  are  visible  in  the  centre  of  the  mass  of  stamens 
in  the  one  case,  while  they  are  wholly  absent  in  the  other.  But, 
with  the  expansion  of  the  petals,  all  growth  in  the  stamens  ceases 
in  the  pistillate  flowers.  They  remain  in  this  unfinished  condition, 
while  the  pistils  continue  to  elongate  and  the  ovaria  to  enlarge, 
eventually  drying  up  and  falling  awa}'.  In  the  male  flowers,  how- 
ever, the  filaments  lengthen  to  one-fourth,  and  occasionally  in 
some  trees  to  half  an  inch  ;  and,  when  the  proper  time  comes, 
the  anther  cells  burst  and  the  pollen  escapes.  Why  the  stamens 
should  be  advanced  to  this  stage  in  the  female  flowers  to  be  snjv 
pressed  just  before  their  full  development  does  not  appear.  It  is 
an  interesting  problem  awaiting  further  investigation,  but  it  leaves 
ns  with  the  fact  that  the  flowers  are  none  of  them  truly  hermaphro- 
dite.    The  red  maple  is  really  a  diojcions  plant. 

Mr.  Meehan  then  proceeded  to  examine  the  average  proportion 
of  the  sexes  among  individual  trees.  On  a  tract  on  which  were 
144  trees,  apparently  ten  to  fifteen  3'ears  old,  he  found  34  of  them 
not  3'et  in  flowering  condition  ;  of  the  remaining  1 10,  41  were 
females  and  69  males,  showing  about  one-third  more  males  than 
females.  He  had  examined  a  large  number  of  trees  of  mature 
age,  but  so  far  as  he  could  ascertain  there  was  no  attempt  to 
change  the  sexual  char:vcters,  but  each  tree  was  male  or  female 
throughout  its  life.  In  all  that  has  so  far  been  said  of  the  struc- 
ture and  behavior  of  the  flowers,  those  of  the  silver  maple,  Acer 
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c^asyearpum,  correspond,  but  in  the  permanency  of  the  sexual  cha- 
racter the  silver  maple  departs  here.  It  is  not  uncommon  to  find 
trees  originally  female,  at  some  time  sending  forth  male  branches. 
So  far  as  his  observations  have  gone,  no  male  tree  ever  produces 
feniale  branches,  nor  does  a  branch  once  producing  rasjile  flowers 
return  to  a  female  condition.  Notes  were  made  to  ascertain 
'whether  the  mere  vegetative  vigor  or  the  early  or  lateness  of  flow- 
ering bad  an3'tbing  to  do  with  the  sexual  conditions ;  but  though 
some  trees  were  nearly  a  week  later  in  opening  their  flower  buds 
than  others,  and  some  trees  were  weak  and  starved  looking,  while 
others  were  vigorous,  these  varieties  were  as  equally  divided  among 
t;hose  of  one  sex  as  the  other. 

It  was  further  noted  that  the  male  flowers  were  fragrant,  while 
the  female  flowers  were  inodorous,  in  this  respect  similar  to  the 
'willow.  The  male  flowers  of  the  willow  are  eagerly  sought  for 
by  bees  which  collect  pollen  from  them.  So  far  he  had  found  no 
l)ee8  visiting  these,  though  in  the  warm  April  days  some  of  the 
last  to  be  in  blossom  attract  small  sand  wasps  to  them.  It  is 
probable  that  bees  may  under  some  circumstances  visit  the  flowers, 
though  under  this  season's  observation  they  had  not  done  so.  As 
it  appeared  that  in  many  cases  bees  and  insects  were  attracted  to 
flowers  by  their  odor,  and  that  the  visits  resulted  in  cross  fertili- 
auition,  it  was  worthy  of  inquiry  by  those  engaged  in  this  special 
study  what  purpose  was  served  by  this  sweet  attraction  in  cases 
like  this  of  the  maple  and  willow.  Can  it  be  that  the  red  maple 
or  its  ancestors  were  once  truly  hermaphrodite,  and  that  when 
t.he  sexes  were  separated,  and  the  species  become  anemophilous, 
fragrance  reinained  as  the  hereditary  remains  of  a  past  useful- 
isess  f 

The  following  papers  were  ordered  to  be  published :— 
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THE  BASILICA  SPIBEB  AND  HEB  SNABE. 

By  Rev.  Henry  C.  McCook. 

In  the  month  of  July,  1877,  1  was  encamped  upon  the  hills  of 
the  Colorado  Riv^r,  a  few  miles  southwest  of  Austin,  studying 
the  habits  of  the  Agricultural  and  Cutting  Ants  of  Texas.  A 
limited  portion  of  time  was  given  to  observations  upon  spiders, 
in  the  course  of  which  the  object  of  this  sketch  was  discovered. 
Her  snare  was  hung  about  two  feet  from  the  ground,  upon  a  bush 
which  stood  in  the  midst  of  a  grove  of  young  live-oaks.  This 
snare  had  the  composite  structure  imperfectly  represented  in  Fig. 
1.  The  general  form  of  the  snare  was  that  of  a  p3M*amid,  the 
upper  part  of  which,  r,  was  a  mass  of  right  lines  knotted  and 
looped,  and  crossing  in  all  directions.  Within  this  mass  was  sus- 
pended an  open  silken  dome,  rf,  constructed  of  a  vast  number  of 
radii,  crossed  at  regular  intervals  by  concentrics  after  the  manner 
of  the  snare  of  the  common  orb-weaving  garden  spider.  The 
radii  were  about  ^^^th  of  an  inch  apart  at  the  bottom  or  circurofier- 
ence  of  the  dome.  The  concentrics  extended  entirely  and  with  equal 
regularit}'  to  the  summit.  They  did  not  cross  the  radii  in  circu- 
lar lines,  but  presented  that  notched  appearance  which  is  observed 
in  the  webs  of  some  orb-weavers,  particularly  those  whose  snares 
are  horizontal,  as  for  example,  Hentz's  Epeira  hortorum.  The 
meshes  formed  by  the  radii  and  spirals  had  thus  much  the  shape 
of  the  meshes  in  a  fisherman's  net.  (See  Fig.  9,  n.)  The  diame- 
ter of  the  dome  was  from  7  to  8  inches  at  the  base,  the  height 
nearly  the  same.  It  was  suspended  in  the  midst  of  the  mass  of 
right  lines  by  silken  gu3^.s  of  like  character,  which  thoroughly 
steadied  the  delicate  structure,  and  perfectly  preserved  its  form. 
Beneath  the  dome,  from  two  to  three  inches  removed,  was  a  light 
sheet  of  cobweb,  c,  irregularly  meshed  of  waving  and  straight 
lines.  It  had  a  decided  convexity  upward,  and  was  supported 
like  the  dome  above  it,  and  of  which  it  seemed  to  be  a  protecting 
curtain,  by  silken  threads  or  guys,  so  stretched  as  exactly  to 
meet  this  purpose. 

Of  the  many  specimens  of  spinning-work  which  I  have  noted 
and  studied,  I  have  never  seen  one  so  beautiful  as  this.  It  was 
with  real  regret  that  this  rare  piece  of  spider  architecture  was 
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destroyed,  after  it  had  been  sketched,  in  order  that  the  architect, 
lierscir  one  or  the  moat  beautiful  of  her  order,  might  be  collected 
for  the  cabinet.  The  species  has  been  named  Epeira  banilica, 
jier  architecture  having  suggested  the  dome-bearing  temples  of 
the  earlier  Christians  of  the  Eastern  Church. 

Fig.]. 


It  would  be  an  interesting  study  to  the  architect  of  human 
liabitntirms,  to  UDCover  the  principles  upon  which  this  silken  ba- 
silica was  reared.  He  would  doubtless  find  admirable  adaptation 
K3f  means  to  ends;  he  would  be  likely  to  meet  methods  quite 
Familiar  to  himself,  and  perhaps  stumble  upon  some  of  whicli  he 
%a  yet  ignorant.  He  certainly  would  have  occasion  to  marvel  that 
*ft  structure  so  stable  could  be  wrought  out  of  such  fragile  material 
«u  spider  silk,  and  that  the  delicate  dome  could  be  so  poised  in 
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Fig.  2. 


the  midst  and  bj*  the  help  of  silken  threads  as  to  preserve  its  per- 
fect form.  Perhaps  he  would  rise  from  the  study  with  a  higher 
appreciation  of  the  qualities  and  character  of  despised  Arachne. 

Nor  would  he  find  the  creature  herself  unworthy  of  admiration 
as  she  hangs  inverted  within  and  just  below  the  summit  of  the 
dome.  The  term  beautiful  is  rarely  associated  with  individuals 
of  her  order,  but  it  may  properly  be  used  in  this  case.  The  fore 
part  of  the  body,  cephalothorax,  is  of  a  golden-yellow  color,  bor- 
dered and  marked  with  blackish  bands.  The  legs  are  a  delicate 
green,  having  the  thighs  marked  by  blackish  longitudinal  bands, 

and  blackish  annul!  at  the  joints.     On 
the  back  of  the   abdomen   the  colors 
within  the  blackish  marginal  lines  are 
as    follows:     At   the    base,  next   the 
cephalothorax,  a  snowy  white;  the  mid- 
dle lobes  are  a  light  yellow,  the  lower 
lobes  and  the  cruciform  figure  (showing 
white  in  the  illustration),  are  a  golden- 
yellow.     The  bands  and  markings  on 
the  side  of  the  abdomen,  a  view  of  which 
is  given  at  a.  Fig.  2,  are  in  the  follow- 
ing order  from  the  top,  viz.,  crimson, 
white,  dark-green  with  light-green  edges, 
blackish  to  dark  green,  yellow.     Even 
the  most  fastidious  lady  would  find  it 
hard  for  her  nerves  to  prompt  a  cry  of 
*' horrid  spider!"  against  a  creature  bearing  such  delicate  colors 
and  dwelling  in  such  a  fairy-like  domicile.     In  sooth,  the  ill  repu- 
tation of  spiderhood   is  had  from  those  forms 
that  affect  the  neighborhood  of  man,  as  cellat*s, 
out-houses,  and  kitchen  walls.    These  are  among 
spiders  what  vultures  are  among  the  birds.     If 
one  would  see  the  graceful  forms  and  beautiful 
colors,  he  must  follow  the  creature  to  her  favorite 
haunts  in  groves,  woods,  by  streams  and  among 
meadow  grasses,  where  he  shall  find  many  a  species  that  may  rival 
even  the  butterflies  in  brilliancy  of  coating. 

However,  the  special  point  of  interest  about  the  Basilica  spider 
is  neither  its  architect ural  skill  nor  its  fair  colors.  Its  chief  im- 
portance in  the  mind  of  the  araneologist  is  that  it  seems  to  form 
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a  perfect  link  between  the  orb-weaving  and  the  line-weaving  spi- 
ders in  the  characteristic  spinning-work  of  the  two  groups.  The 
main  object  of  this  paper  is  to  exhibit  this  fact. 

Some  of  the  orb-weavers  (Orbitelariw)  have  associated  with 
their  geometrical  snare  the  characteristic  snare  of  the  line-weavers 

(Betitelariae)^  which  Is  a  mass  of  right  lines  knot- 
^'    '     ^    ted  together  at  various  angles,  and  forming  at  once 
the  home  and  the  snare  of  the  animal.     The  web  of 
the  labyrinth  spider,  Epeira  lahyrinthea  Hentz,  is 
an  example  of  this,  common  to  at  least  our  East- 
ern States.    Another  of  these  composite  webs  is 
BpHra  ginbona.   that  of  thc  Epeira  globosa,  Keyserling,  Fig.  4,  a 
Female.     Length,   description  of  which  is  appended  to  tliis  paper.* 

.23  inch«  _^  ,  .i.ii  ^i 

The  curious  manner  m  which  the  snares  of  the 
Orbiielarias  and  Relitelarise  blend  may  be  sufficiently  shown  by 
Fig.  5,  which  illustrates  the  spinning-work  of  this  spider,  as  com- 
pared with  Figs.  I  and  6. 

It  will  be  remembered  that  the  simple  characteristic  web  of  the 
orb-weaver  is  the  vertical  geometric  orb  represented  at  Fig.  6,  o. 
In  that  example,  however,  there  is  a  slight  variation,  as  seen  at  /, 
in  a  break  in  the  radii,  leaving  what  is  known  as  a  free  radius. 
The  bell-shaped  den  of  thick  white  silk,  J,  within  which  the  spider 
constantly  dwells,  is  not  peculiar  to  this  species  ;  most  of  tlie  orb- 
weavers  have  a  similar  tent,  or  some  floss-upholstered  crevice, 
hole,  or  leafy  nest,  within  which  they  conceal  themselves  fre- 
quently or  habitually.  But  Epeira  globosa  exhibits  two  other  re- 
markable additions  to  the  simple  orb.  First,  tliere  is  an  open  but 
quite  distinct  tube,  ^,  attached  to  thc  mouth  of  the  den,  J,  from 
which  it  reaches  almost  to  the  centre,  c,  of  the  orb  to  which  the 
free  radius  is  fastened.  The  free  radius  runs  through  or  along 
the  "floor"  of  this  tube,  is  continually  kept  taut,  and  is  clasped 
at  the  upper  end  by  the  fore  feet  of  the  spider.  An  insect  strug- 
gling in  the  orb  thus  communicates  the  motion  to  the  vigilant 
creature  in  the  den,  who  dashes  along  her  covered  gangway,  gf,  to 
seize  her  prey.  This  gangway  is  at  times  imperfect,  shortened, 
or  even  wholly  omitted,  but  is  frequently  found  as  in  the  figure, 
which  was  drawn  from  nature.  In  this  bell-shaped  den  and  con- 
necting tube  one  may  see  a  germ  or  modification,  or  suggestion, 

»  See  Proceedings  Acad.  Nat.  Sciences,  Phila.,  p.  201,  1876. 
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We  have  thus  onr  flrat  distinct  connecting  link  hctwecn  the 
spinning  work  of  orb- weavers  and  line-weavers,  establisiied  at  the 
typical  web  of  the  latter  as  shown  especially  in  tlie  snares  of  tlie 
family  Tkeridioidm. 

The  second  aoil  most  notewoHliy  link,  which  indeed  constitutes 
in  the  web  of  E.  basilica  a  complete  inter-blending  of  the  gronps, 
is  nt  the  snares  of  the  Linyphioidx.  Tlie  genns  Linyphia  is  one  of 
the  largeat  and  most  important  genera  of  the  line-weavers.  In  order 
to  show  the  steps  by  which  the  two  groups  approach  each  other 
in  habit,  some  explunation  of  the  spinning  work  of  the  Linyphim 
is  necessary.  Their  wchs  differ  from  the  Tbe.ridioidm  substan- 
tially in  the  addition  of  a  sheet-like  web  to  tlie  web  of  right  lines ; 
indeed  the  right  lines  take  a  suiiordinale  or  subsidiary  place,  and 
the  sheet  appears  to  be  the  real  snare.  Tliere  ai'e  three  common 
Tariations  of  form.     First,  a  plain  sheet  of  tliin  silk,  attached  to 


Fie.  s. 


the  under  part  of  leaves,  or 
suspended  between  twigs,  as 
in  the  web  of  Livypkia  con- 
lata.  Second,  the  web  repre- 
sented at  Fig.  A,  the  snare  of 
Linyphia  communis.  It  is 
composed  of  a  mass  of  right 
lines,  r,  to  which  is  suspended 
a  bowl-like  sheet,  b,  beneath 
which  again  is  a  dish-shaped 
sheet,  d,  of  more  open  spin- 
ning work  with  tlie  concavity 
upward  as  in  the  bowl.  The 
snare  from  wliieh  tliu  figure 
was  drawn  (Ang.  15,  187T, 
Dtlaware  Co.,  Pa.)  hart  a  total 
height  of  from  12  to  U  inches; 
Ibe  diameter  of  the  bowl  was 
6  to  T  inches.  Its  depth  1^  to 
2  inches.    The  spider  hung, 

inverted,  to  the  lower  surface  of  the  bowl,  and  was  thus  protected 

from  assault  by  the  underlying  dish,  d. 
A  third  variation  is  that  of  the  lienutiful  snare  of  Linyphia 

marginala(L.marmorata  of  Hentz),  which  is  in  form  precisely 

that  of  Fig.  6,  except  that  the  l>owl  becomes  a  dome;  that  is,  the 
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the  web  of  tlie  Basilica  epider  Fig.  I,  dd,  may  be  properly  He- 
scribed  as  horizontal.  That  is  to  say,  if  a  horizontal  orb  attached 
at  the  circumference  in  the  neual  way,  were  to  be  lified  up  by  a 
thread  fastened  in  the  centre,  it  would  assiime  the  shape  of  the 
dome  in  the  web  of  the  Basilica  spider.  In  point  of  fact,  this 
effect  might  be  produced  from  the  character  is  tie  snares  of  certain 
s[>ecieB  of  the  orb-weavers,  whiuh,  as  has  already  been  stated,  are 
placed  in  a  horizontal  plane,  at  times  more  or  less  inclined  by  the 
stress  of  circumstances.  Onr  most  common  examples  of  these 
species  are  the  Stilt  spider  (Epeira  grallalor),  and  the  Orchard 
spider  (Ep.  hortorum).  Fig.  H  represents  the  snare  of  the  latter. 
The  diameter  of  the  orb 
Pig.  S.  is  quite  habitually  from 

seven  to  nine  inches. 
The  spider,  one  of  the 
most  beautiful  of  the 
order,  hangs  inverted  at 
the  o|>en  central  space, 
P'ig.  9,  c,  whose  diame- 
ter is  about  the  length 
of  her  body.  Next  to 
the  open  central  is  a 
series  of  concen  tries 
which  are  most  fre- 
quently ten  in  number. 
They  are  closely  drawn,  the  ten  covering  a  space  of  one-half  to 
one-tbird  of  kd  inch.  These  concentrics  have  the  same  notched 
arrangement  as  the  spirals  in  the  dome  of  the  Basilica  spider.  (See 
n.  Fig.  9  compared  with  Fig.  1.)  Next 
follows  a  free  space,  //,  about  one 
inch  in  width,  beyond  which  are  spi- 
rals, in  number  usually  about  thirty, 
which  cross  the  radii  at  right  angles 
in  the  usual  way.  The  number  of 
radii  generally  about  corresponds  with 
tliat  of  the  spirals,  and  at  the  circum- 
ference they  are  from  one-sixteenth  to 
Qch  apart.  Beneath  the  orb,  reaching 
downward  sometimes  ten  inches,  is  a  mass  of  rctitelarian  lines, 
Fig,  8,  r  r,  which  for  the  most  part  extend  undur  but  two  sides  of 
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the  orb.  The  spinning  work  of  this  mass  is  mneh  more  open  thai 
the  eorresponding  objects,  c  c,  in  the  Linyphian  webs  abore  de- 
8cribe<1,  but  the  resemblance  is  marked.  If  one  were  to  fasten  tbe 
thread  to  the  central  point  of  the  orb  in  the  orchard  spider's  web« 
Fi<?.  8,  and  gradually  lifl  it  until  the  orb  should  assume  the  dom^ 
hliape,  he  wouhl  have  a  snare  very  strongly  resembling  that  of  the 
Hasilica  spider.  The  diflTerenee  would  be  in  the  absence  of  tbe 
retitolarian  web  above  and  aroun<l  the  dome,  and  the  presence  of 
the  f>eculiar  arrangement  of  the  spirals  just  noted. 

We  have  thus  trace<l  the  analogy  between  the  spinning  work  of 
this  8i>ecies  of  the  orl>- weavers,  an<l  that  of  the  line-weavers,  is 
these  several  particulars;  /7rx/,  in  the  dome-shaiicd  snare  and 
dwelling  place ;  tfccotuf^  in  the  mass  of  rctitelarian  lines  placc«l 
around  and  alnive  the  dome ;  (fiird^  in  the  sheet-like  curtain  un«ler> 
neath  the  <lome.  Our  E.  bat^Uica  is  seen  to  possess  all  the  chara^ 
terit<tics  of  the  families  of  the  Retitelarim^  viz.,  right  lines  and 
shect'Web  in  exact  detail,  an<l  dome-shaped  web  in  outline.  It 
nUo  iH  Hcen  to  possess  the  chief  characteristic  of  the  Orbiielarim^ 
viz.,  the  geometric  web,  or  radiating  lines  regularly  crossed  bj 
<*oncentricM  ;  to  combine,  moreover,  in  its  dome  structure  the  Te^ 
tical  and  hr>rizontal  forms  of  the  geometries,  and  to  have  the 
n(»teiie<i  arrangement  of  the  spirals  |)eculiar  to  webs  of  some 
s|K.'ries.  The  Basilica  spider  ma}'  therefore  be  regarded  as  well 
nigh,  if  not  completely,  bridging  the  space  between  the  spinning 
economy  of  these  two  great  groups  or  sections  of  the  Aranem. 

It  may  Uf  addod  that  there  is  a  close  resemblance  in  structure 
between  certain  of  tlie  orl>-weavers  and  line-weavers.  This  is  so 
striking  in  K(K'h*M  genera  Meta  an<l  Zilla^  that  they  have  been 
classed  with  both  sections.  While,  therefore,  at  one  point  we  find 
the  sections  closely  approaching  each  other  in  structure,  in  another 
we  see  tliem  inter-blending  in  habit.  A  comparison  between  the 
structures  of  the  two  creatures,  L.  viargincUa^  and  E,  baniliem^ 
wiiose  spinning  works  have  such  marked  likenesses,  shows,  how- 
ever, no  such  close  structural  resemblance. 
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ARANEiBJ. 

OKBITELARIiE. 
Z2PEIRIN2S. 

I.  Xpeira  basiliea,  n.  sp,  9 .  Fig.  2,  p.  126.    Length  of  body  .28+  inch. 

The  cephalothorax  is  oval,  longer  than  broad ;  color  livid  yel- 
low, with  irregular  black  bands  around  each  margin,  and  a  medial 
band,  black,  extending  to  the  eye-space ;   the  base  is  rounded, 
the  grooves  and  indentation  distinct.     Beneath  the  sternum  is  a 
long  oval,  pointed  toward  the  abdomen,  wide  black  bands  at  the 
margin,  inclosing  a  scalloped,  yellow  medial  band,  in  which  are 
two  parallel  rows  of  blackish  dots,  of  three  each.    The  head  is 
slightly  elevated  beyond  the  thoracic  juncture,  but  gradually  de- 
pressed toward  the  eye-space.     The  eyes  are  in  two  semicircular 
rows,  Fig.  3,  the  inner  row  concave  toward  the  front,  the  outer 
convex.   The  lateral  eyes  are  in  contact,  the  foremost  being  much 
the  smaller.     The  four  medial  eyes  form  a  quite  regular  parallelo- 
gram, somewhat  longest  longitudinally;  these  and  the  two  inner 
lateral  eyes  are  about  equal.     The  eyes  of  the  hind  row  are  sepa- 
rated from  each  other  by  about  the  same  distance.     The  distance 
between  the  anterior  middle  eyes  is  slightly  less  than  between 
the  posterior  middle.     The  distance  from  the  margin  of  the  cly- 
peus  to  the  anterior  middle  eyes  is  about  equal  to  one-half  the 
distance  between  the  anterior  and  posterior  middle  eyes.     The 
falces  are  conical,  vertical,  slightly  inclined  inward,  of  a  livid 
yellow  color,  touched  with  black  at  the  tips.     The  maxillae  are 
gibbous,  hairy  at  the  edges,  blackish.      The  lip  is  black,  sub- 
triangular,  almost  semicircular,  rounded  at  the  base  into  a  con- 
cavity in  the  sternum.     The  palpi  are  yellow,  with  green  annuli 
at  the  joints,  the  radial  and  digital  joints  well  armed  with  long 
bristles,  shorter,  and  more  numerous  at  the  tips  which  are  armed 
with  a  strong  pectinated  claw.     Legs  1,  2,  4,  3,  the  difference  in 
the  length  of  the  1st,  2d,  and  4th  pairs  being  very  small ;  the  2d 
pair,  if  anything,  a  little  the  longest ;  the  length  of  these  is  about 
^\  of  an  inch;  of  the  3d  pair  about  ^%  of  an  inch.     The  femur  has 
numerous  spinous  bristles,  arranged  in  spirals  on  the  first  two  pairs, 
longest  beneath,  and  numbering  six.   On  the  tibia  and  metatarsus 
are  three  spirals  of  long  spines,  each  spiral  having  four  spines. 
Short  comb-like  bristles  continue  to  the  claws  along  the  metu- 
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tfirmH  nn'l  tar«tim.     The  claws  arc  of  the  tjpicnl  Epeira  nnmber 
an^l  form. 

Thf  rolor  of  tlie  Io^4  is  green,  with  blackish  rings  at  the  Joints: 
tlif  rr*  arf:  two  Mackish  longitudinal  hands  or  lines  on  the  thigh. 
which  are  somewhat  wider  and  more  distinct  on  the  first  two  pain 
of  Ic^^.  The  abdomen  is  three-sixteenths  of  an  inch  in  length, 
siiU'vllndripal.  overliangingtiic  cephalothorax  slightlr,  and  at  the 
apex,  protruding  above  the  ftpinning  mammuls.  It  is  formetl  and 
marked  as  in  tiie  figure.  The  colors  are  as  follows:  above  or  oo 
tlie  back  waving  lines,  crimson,  except  toward  the  apex,  where 
they  are  lilaekish.  inclose  a  lo)N*d  band,  white  at  the  base,  yellow- 
ish at  the  middle  lobes,  and  golden  at  the  apex  where  it  termi- 
nates in  a  erneiform  figure.  On  the  sides  the  order  of  color  is,  a 
ei'imsr>n  baud;  white:  light  green  with  dark  green  edges;  jel- 
low.  Beiteatli,  the  abdomen  is  blackish  with  jellow  dots  and 
spots. 

linUifnf :  'H'Xas,  near  .Austin. 

2.  Ep«irft  globois,  Kev^erlin^.     Fifr   4.  p.  127. 

V«-rh:iiiillin)L:<'ii  <h  h  KoriloL'i>rli-boiiinischon  Voroins.  XV.  18A-K  p.  WO. 

Length  r>f  bmly.  9,  one-fourth  inch;  Si  three-sixteenths  inch: 
width  (»r  alNbuneu  of  V,  oiu-ei;[zhth  inrli. 

Tlie  eephalolhr»rax  in  f>f  a  utiinu'ui  livid  yellow  color,  convex, 
nearly  smooth,  cut  oil"  sipiarely  jil  the  base,  rounded  on  the  side«, 
higldy  eotnprcMsi'd  in  front,  the  medial  indentation  deep.  The 
head  is  proniineni,  ^ligillly  eU*vated.  hairy.  The  eyes  are  in  two 
irausviT-^e  rnu*.,  tin*  anterior  row  deei<ledly  convex  toward  the 
front,  the  posl«'rii>r  iiearlv  straiirhl.  The  four  intermediate  eve^ 
loriii  a  parallt'loirram  of  which  the  anterior  side  is  longest  by 
about  oneli:iir.  Tlie  two  :interi<»r  ini<ldie  eyes  are  separated  fn>ni 
raeh  otluT  by  a  di««taiM-e  at  least  twire  as  great  as  that  which 
K«'parate-  the  two  corn'spuiidin^  posterior  eyes,  an<l  from  these 
latter  b\  a  di^taurt'  about  eipial  to  that  which  divides  themselves 
tioiii  tin*  uMti'LTiu  ot'tlie  face;  tli«y  are  black,  as  are  also  the  lateral 
rvr-,  and  are  pbuTtJ  i»n  liibi'ri-U?«.  The  lateral  eyes  are  in  ci>n- 
iMi't.  the  liinilrr  niie  the  laiizer.  The  distance  between  the  front 
hil«'i:d  t'V'  '"'*'  ^''*'  '^Kti'ii'M'  iiiteriiiediat4*  is  about  onedialf  greater 
than  till-  •'j'Mee  brtweeh  tile  \\\n  intermediate.  The  falcon  are 
vonii'Ml.  veitii-al,  toothi'l  :  hr«i\vni'<li.  deepening  into  blackish  t'> 
viiiitl  th<-  \':\U'JL'  I'lii'  lip  i**  tri:(iii:iilar,  but  rounded  on  the  ba^e: 
the  Piteinuni   i^   hearl->haped.  the  niaxilhv  roun«led  on  the  sides 
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and  cut  squarely  at  the  tip.  These  last  three  parts  are  of  a  choc- 
olate-brown color  except  a  broad  medial  yellowish  longitudinal 
band  in  the  sternum.  The  legs  are  in  order  of  length  1,  2,  4,  3, 
are  armed  with  spines  and  bristles,  and  have  three  claws  of  the 
usual  epeiroid  structure.  In  color  they  vary,  according  to  age, 
from  olive  green  to  livid  yellow,  with  anuli,  quite  black  on  the 
tibia  and  metatarsus.  The  palpi  are  colored  like  the  legs,  and 
have  a  strong  pectinated  claw.  The  abdomen  is  hairy,  reticulated, 
overhangs  the  cephalothorax.  It  is  of  an  olive  green  or  livid,  and 
strongly  marked  on  tlie  back  with  a  butterfly-like  figure,  white, 
with  black  edgings  ;  a  line  of  white  spots  extends  along  the  sides 
on  either  side,  beneath  a  black  lateral  band  above  the  venter. 
Across  the  base  of  the  abdomen  in  front  extend  two  rows  of  black 
dots,  the  lowest  the  shorter. 

The  %  does  not  greatly  differ  from  the  9,  but  is  smaller.  The 
digital  joint  is  a  prominent  bulb,  covered  with  curved  bristles, 
convex  externally,  less  convex  within,  and  compressed  toward 
the  tip.  Just  within  the  palm  is  a  straight  spine,  pointing  out- 
ward. 

This  spider  makes  a  composite  snare,  as  described  and  figured 
above,  Fig.  5,  being  a  vertical  orb,  with  a  free  radius,  and  sur- 
rounded above  with  a  snare  of  right  lines. 

^aW/a/;  Eastern  Pennsylvania  and  New  Jersey.  Probably  the 
entire  Atlantic  coast. 
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VOTE  OV  THE  ROBABLS  GEOGRAPHICAL  DUTHRUTKMI  OF  A  IPIIIB 

BT  THE  TKAOE  WDIDt. 

By  Rev.  IIexry  C.  McCook. 

Wliilc  examining  and  classifying  the  collection  of  spiders  in  the 
Academy  <*(  Natural  Sciences  of  Philadelphia,  I  discovered  a  oaoh 
Ijer  of  HfKfcimens  of  the  large  laterigrade  Sarotett  venatorius^  Linn^ 
from  various  localities,  as  represented  u|>on  the  accompaDyinj^ 
tallies  and  chart  (Fig.  1).     Starting  with  the  specimens  in  my 
private  collection,  the  line  of  distribution  was  traced  from  Santa 
Cruz,  Virgin  Isles,  to  CuIku  to  Flori<Ia,  across  Central  America, 
Yucatan  and  Mexico,  across  the  Pacitic  Ocean  by  way  of  Sandwich 
Islandn,  Japan,  and   Loo-Choo   Islands,  and  thence  across  the 
contiiuMitH  of  Asia  and  Africa  to  Liberia.    The  line  thus  Indicated 
extends  from  the  extreme  eastern  limit  of  North  America  to  the 
extreme  western  coast  of  Africa,  thus  ginlling  the  globe,  with  the 
exception  of  r»4^  of  longitude.    This  excepted  area  expresses  sui»> 
stantially  the  width  of  the  Atlantic  Ocean. 

It  (KTurntd  to  me  when  thin  fact  became  apparent,  that  this 
line  of  distribution  is  within  the  belt  of  the  North  Trade  Winds; 
and  further,  that  there  might  be  some  connection  between  the  two 
factM  nn<l  the  fact  that  the  laterigrade  spiders,  to  which  group 
this  animal  U^longs,  arc  among  those  which  are  most  addictetl,  ia 
the  earlier  stages  of  growth,  to  the  interesting  habit  of  migrating 
from  p<»int  to  point.  This  is  <lone  by  means  of  flue  threads,  emit- 
tiHl  from  the  spinnerets  in  sufllcient  bulk  to  overcome  the  specific 
gravity  of  the  body.  In  other  words,  they  belong  to  the  balloon- 
ing HpertesJ  The  suggestion  wltieh  thus  arose  led  me  to  refer  to 
a  competent  authority  as  to  the  general  course  and  limits  of  the 
North  Trades.  Tih'se  are  roughly  indicated  in  the  chart.  Fig.  1, 
by  the  two  up|H*r  lines  of  arrows,  marked  (at  the  ends)  A  A  and 
//  //.  In  the  A  tl  an  tie  Ocean  tiie  North  Tra<le  Wimls  prevail  be- 
twe«-n  latituile  \>^  N.au<l  :{(» '  N.;  in  the  Pacific  l>etwecu  9**  N.  and 
^f)^  N.  We  now  may  turn  to  the  chart  in  whieh  the  following 
geographieal  points  (shown  by  a  <htt  and  fvjurcn)  are  representeil 
by  our  xpider.     The  speeimens  whieh  have  been  examined,  in  the 

I  For  MMiie  olyHrrvatjoiiH  of  tlii<  hul»it.  in  full,  nee  an  article,  br  the  writer, 
in  Pnx  cedin^b  ot  the  AcHdcniy  of  Nut   Sei.,  PhilaiU'lphia,  1877,  p.  806. 
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-Academy  and  my  own  collections,  whose  habitats  are  personally 
l^nown,  are  marked  by  an  asterisk  (*).  The  species  is  credited 
'to  the  other  localities  named  on  the  authorities  given  therewith. 

A  comparison  of  this  table  with  the  chart  will  at  once  show 

'Ehat  the  dotted  lines  in  the  latter,  which  indicate  the  limits  of  the 

geographical  belt  over  which  (so  far  as  the  specimens  in  hand 

sind  described  can  determine)  Sarotes  venatorius  is  distributed, 

^2orrespond,  with  remarkable  general  exactitude,  with  the  belt  over 

^which  the  North  Trades  blow.    It  is  not,  therefore,  an  improbable 

^^onjecture  that  this  distribution  has  been  accomplished  by  means 

^>f  those  winds  and  the  habit  of  aerial  flight  above  referred  to.    It 

^s,  of  course,  supposable  that  commerce,  following  largely  the  same 

Tbelt,  may  have  originated  or  aided  this  distribution.     But  it  is 

Biardly  necessary  to  resort  to  this  hypothesis,  when  there  is  one 

^uite  as  probable,  and  wholly  natural,  and  operative  before  the 

general  diflTusion  of  inter-continental  communication  by  ships. 

*Thi8  last-named  condition  the  facts  in  the  history  of  the  spider 

^eem  to  require. 

Some  of  tiiese  facts  are,  (1)  the  early  disco verj^  of  the  species  as 
Iready  widely  distributed ;  (2)  its  presence  at  so  many  different 
nsular  points  nearly  or  altogether  contemporaneous  with  their 
rat  visits  by  commercial  nations ;  (3)  the  existence  of  the  species 
r  its  close  allies  among  the  fauna  of  the  tropical  interiors  of  con- 
inents  far  distant  from  coast  lines;  (4)  and  finally  the  variations, 
hiefly  in  color,  which  have  been  observed,  and  which  would  seem 
require  for  their  development  a  longer  period  than  that  which 
as  transpired  since  the  commencement  of  commercial  commu- 
nication with  the  localities  in  which   the  variations  have   been 
rought.     While  one  may  not  conclude  with  absolute  certainty 
rom  these  facts,  they  certainly  warrant  the  tlieory  that  the  Hunts- 
an  (venatorius)  spider  has  become  cosmopolitan  by  the  action 
^Df  nature  independent  of  the  aid  of  man. 

I  was  so  impressed  by  the  above  chain  of  facts,  and  so  confident 
^nf  the  inference  therefrom,  that  I  ventured  to  predict  that  cor- 
responding results  would  follow  a  comparison  of  specimens  col- 
\ected  from  all  other  quarters;  that  is  to  say,  they  would  be  found 
to  lie  within  the  belt  of  the  North  or  South  Trade  Winds.     The 
only  specimens  at  hand  were  those  cited  above,  and  from  Zulu- 
land  and  Surinam.     But  I  was  enabled  to  pursue  the  matter  fur- 
10 
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ther  by  reference  to  the  locations  of  various  specimens  given  in 
the  descriptions  of  a  number  of  naturalists.  I  was  greatly  aided 
in  this  by  references  kindly  sent  me  by  Mr.  Wm.  Holden.  Some 
of  the  localities  thus  obtained  have  been  tabulated  above,  and 
others  were  found  to  correspond  with  the  points  represented  by 
specimens  examined.     So  far  then  the  conjecture  was  verified. 

The  two  lower  arrow  line^  in  the  chart,  G  G  and  D  Z>,  give  a 
general  view  of  the  course  and  limits  of  the  South  Trades,  which 
prevail  in  the  Atlantic  Ocean  between  latitude  4°  N.  and  22^  S., 
aind  in  the  Pacific  between  latitude  4°  N.  and  23^°  S.*  It  is  of 
<!Ourse  understood  that  these  limits  are  not  stationary,  but  follow 
^he  sun,  moving  northward  from  January  to  June,  and  southward 
:from  July  to  December;  an  oscillation  which  is  also  indicated  in 
"mhe  zone  of  distribution.  They  are,  however,  substantially  as 
anbove  given,  and  may  be  compared  with  the  following  table, 
"^rhich  shows  the  southern  geographical  distribution  of  this  species 
saccordins:  to  the  authorities  cited  therein. 


Table  of  Distribution  North  of  the  Equator, 


Locality. 

Latitude. 

Lonifltude  (Gr.). 

Authority. 

1.  Palmyra  Island, 

60N. 

1630  W. 

♦ 

2.  Pelew  Islands, 

7o_8o  N. 

1340  E. 

L.  Koch. 

3.  Loo-Choc  Islands, 

250-29O  N. 

1280  E. 

♦ 

4.  Japan, 

30o_40o  N. 

130O-140O  E. 

♦ 

5.  Nicobar  Islands, 

60-100  N. 

960-970  E. 

Bock. 

6   Tranqnehar,  India, 

120N. 

8OOE. 

Fabricius. 

7.  Liberia,  Africa, 

50-90  N. 

100  w. 

« 

8.  Senegal,  Africa, 

170  N. 

I60  w. 

Walckenaer. 

9.  Martinique,  N.  America, 

150  N. 

6I0  w. 

X  0.  Santa  Cruz, 

I80N. 

650  W. 

♦ 

1.1.  Jamaica, 

I80N 

770  w. 

Walckenaer. 

12    Cuba, 

200-230  N. 

740_850  W. 

* 

X3.  Florida, 

SOON. 

8I0  w. 

* 

'X4.  Yucatan, 

200  N. 

820-910  W. 

* 

X5.  Mexico,  Jalapa, 

200  N. 

970  w. 

* 

T6.  California, 

? 

1090-1170  W. 

L.  Koch. 

1.7.  Oahu,  Sand.  Islands, 

200  N. 

I550-I6OO  w. 

* 

'  An  error  appears  in  the  chart  in  the  location  of  the  southern  limit  of  the 
South  Trades.  The  arrow  line  should  not  run  direcily  westward  from 
Valparaiso,  Chili  (15),  hut  from  a  point  lOo  above  it,  passing  just  south  of 
Friendly  Isles  (19). 
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Latitude. 

LoDiritiide  (dr.). 

Anth  •ntj. 

1«-  S. 

1803  W. 

L.  Koch. 

'Z()\*'2^S. 

Ifi3  >-ir>2:>E. 

4« 

:w^  s. 

150:'  E. 

Bock. 

1 1  —^(y^  s. 

10:,c_ii5OE. 

L.  Koch. 

2-  X. 

104-:^^  E. 

Walck. 

C    S. 

40:-  E. 

Gerstaf^ker. 

10--20-S.(*) 

ao^-50CE. 

BUckwaU. 

20    S. 

rnv-  E. 

Walckenacr 

s^-26-  S. 

4:p-50OE. 

Vinson. 

20    S. 

28-  E. 

• 

7    S. 

87^  W. 

:j7o_70^  W. 

Simon.  Walck. 

2:\-  S. 

r,o--'  W. 

Walck. 

fi-  X. 

550  w. 

# 

:{:{ ^  S. 

70-  W. 

L.  Koch. 

is    S. 

ir>Oo  W. 

L.  Koch. 

22    S. 

Hi-::  W. 

t« 

vn  -14] -s. 

l«s^_17:{i  w. 

k* 

20 '  S. 

172:-17«^  W. 

i4 

Table  of  DiMrihution  South  of  the  Equator. 

LdCHlitJ. 

1.  VhiLcvu,  Fej<'elslaiuls,   1«    S 

2.  Nfw  Cal«Hl(»niji, 

3.  S'ulnfv,  Aiiittnil?H, 

4.  Austnilia, 

5.  Siniraporo, 
C.  Znnzilmr,  Africa. 

7.  S.  H.  K(|uatona1  Alricai 

8.  Mauritius, 

9.  Madairascar, 

10.  ZuUilaiKl. 

11.  IVrnamlmco, 

12.  Brazil. 

13.  Hio  Janeiro, 

14.  Siirinain, 

15.  ValpaniisMi.  Chili, 
10.  Taliiti.  UnahriiK',  Snc.  Is.  is    S. 
17.  Karotoiiira,  ('<M)k'^  Isls. 
is.  r|M»lu.  Navijrator  I^. 
lU.  Tniii'atalui,  Friemily  Is.    20  '  S. 

Tills  table  shows  a  distribtition  e<>nvsp(>n«1ing  with  the  limits 
of  the  South  TraiU»s,  witli,  in  three  ea-^es,  viz.,  Sidney*  (3),  Suri- 
nam (14),  and  Valparaiso  ( !.'>),  a  slii^ht  oscillation  in  aeconl  with 
a  fact  ahove  stated.  Tims  was  entirely  fulfilled  the  ex|>ectation 
with  wliirh  I  entered  upon  its  preparation.  It  might  with  equal 
cotifidence  he  predieted  that  Snroft'.'<  rmatoriuA  may  be  found  dit- 
triliuti'd  throughout  the  South  Pacine  Islands  within  the  sane 
geut-ral  hell;  incurover,  that  it  may  he  found  among  the  fauni 
of  the  chain  of  small  islands  between  the  Sandwich  Islands  and 
Asia,  viz.,  Philadelphia,  I  hake  and  Massachusetts  lslan<l8,  Anson 
and  M.'igi'Ilan  Arcliipelagocs;  also  of  the  (^apc  Verde  and  St. 
Helena  ]slan<ls,  off  the  west  coast  of  Africa.  Thenc  have  all 
<]ouhtle<«'«  U*en  stations  in  the  line  of  migration,  the  hitter  across 
the  Atlantic  Oc«'an  as  the  Antilles  have  been;  the  former  across 
the  I'aeitic,  as  the  Sandwich  Islands,  Loo-Choo  Island,  and  Japan 
have  been,  and  as  .Mauritius  and  Madagascar  Islands  have  lieen 
ncro^!«  the  Indian  Ocean.  Terhaps  a  m«>re  diligent  search  might 
even  now  prove  that  this  cosmopolitan  species  has  already  been 
collected  at  some  of  the  above  i>oints.' 

*  It  uill  Im'  fi!iscr\<Hl  that  the  tahli's  show  that  the  mituilng  pointi  in  the 
South  i'ucili<*  Ulandh  have  been  actually  bridged  over.    After  the  prvseou- 
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There  seems  nothing  improbable  in  the  theory  suggested  to  ex- 
plain the  series  of  facts  here  presented.  There  are  not,  indeed, 
many  recorded  observations  of  the  distances  to  which  spiders  are 
carried  out  to  sea  in  their  aeronautic  flights.  But  before  a  strong, 
steady  wind,  or  in  cases  of  storms,  it  is  possible  that  the  greatest 
distances  which  appear  in  the  tables  could  be  overcome.  An  ob- 
servation of  Mr.  Darwin  is  the  only  one  in  point  to  which  I  can 
refer.^  At  the  distance  of  sixty  miles  from  land,  while  the  Beagle 
was  sailing  before  a  steady,  light  breeze,  the  rigging  was  covered 
with  vast  numbers  of  small  spiders  with  their  webs.  The  little 
spider,  when  first  coming  in  contact  with  the  rigging,  was  always 
seated  upon  a  single  thread.  While  watching  some  that  were 
suspended  by  this  filament,  the  slighest  breath  of  air  was  found 
to  bear  them  out  of  sight.  I  have  observed  similar  single-threaded 
"balloons"  sailing  at  a  considerable  height  above  the  surface  of 
the  earth,  and  know  no  reason  why,  with  a  favorable  breeze,  they 
might  not  have  been  carried  hundreds  of  miles.  That  they  were 
carried  at  least  sixty  miles,  as  Mr.  Darwin's  testimony  shows, 
and  that  before  a  light  breeze,  gives  great  probability  to  such  a 
conjecture.  It  is  to  be  noted,  moreover,  that  the  spiders  arrested 
by  the  Beagle's  rigging  were  evidently  moving  on  when  so  stop- 
ped, and  some  of  them  when  arrested  soon  resumed  their  flight 
across  the  main. 

The  purpose  in  nature  of  such  a  remarkable  habit  as  these 
well-known  facts  exhibit  is,  doubtless,  to  secure  the  distribution 
of  species  throughout  wide  regions.  The  buoyant  filament  of 
spider-gossamer  serves  the  tiny  arachnid  the  same  good  ofifice 
that  is  rendered  the  thistle-seed  by  the  starry  rays  of  down  sur- 
rounding it. 

It  may  not  be  without  interest,  and  may,  perhaps,  have  some 
bearing  upon  the  above  theory  of  distribution,  to  remark  that  the 
genus  (or  a  closely  allied  genus)  to  which  Sarotes  vencUorius  be- 

tion  of  this  communication  as  above,  and  the  preparation  of  the  chart,  1 
received  from  Mr.  Wm.  Holden,  of  Marietta,  Ohio,  a  number  of  references 
from  Eoch^s  descriptions  of  Australian  spiders,  to  which  I  did  not  have 
access,  wMch  enabled  me  to  verify  in  this  particular  also  the  prediction 
made.  The  tables  and  chart  have  been  corrected  in  accordance  with  the 
facts  thus  kindly  supplied,  but  the  above  paragraphs  have  been  permitted  to 
stand  as  they  were  originally  written  and  communicated  to  the  Academy. 
'  Voyage  of  the  Beagle,  vol.  iii.  p.  187. 
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loriifs  i^  probably  one  of  the  oMest  known  forms  of  the  spider 
fan  HA.  Tiiortrll"  places  the  now  exiritin:;  genus  Heteropoda  i  fJcy 
jj^'f*'^  K^^-h.  Ox*jj'*'t'>,  Mt-iige),  from  wbiob  Saroi^s  has  been  lii- 
virbrd,  among  tho^e  wbich  are  rei>re<ente<l  in  the  amber  spMerft. 
This  aml>er  is  a  fo^^^il  vegetable  fL-^in.  which  is  met  with  in  varioos 
browM-coal  strata,  and  is  copioiwly  thrown  b^'  the  wavesi  on  the 
soiithf-m  coasts  of  the  l^altic.  especially  the  coast  of  Prussia  sad 
the  Kiiri'^clje  IlaatL  Tht<»  ami>er  l>elongs  to  the  tertiary-  ("*oli$o> 
ceiie";  i»enri«1,  an<l  in  it  ninneruus  spiilers  are  foumi,  generally 
well  pre«»erve»l.  How  far  any  supposeil  contiguity  or  chaser  ap- 
proach of  continents  now  separated  might  have  facilitate<i  or  oe- 
ca<»ione<l  thf  worM-round  <iistribution  of  our  Huntsman  spider*  it 
a  |K>iiit  \i\)tm  which  geologists  may  more  properly  express  as 
opinion. 

The  question,  what  variation  of  s|>ecies,  if  any,  occurs  in  the 
course  of  this  distribution,  is  of  great  interest.  The  specimen 
examiiM'd  bv  me  show  no  variations  which  may  not  be  accounted 
for  by  (litlrrences  in  age«or  which  may  not  come  within  the  ran^ 
of  those  ordinary  natural  differences  which  all  animals  more  or 
less  exhibit.  Most  of  the  si>ecimens,  however,  had  been  so  long 
in  aU'ohol  as  to  obliterate  any  differences  in  color  which  mi^ht 
have  existe<l.  The  normal  color  is  a  uniform  tawny  3'eUow,  vari««l 
upon  the  cephalothorax  by  a  circular  patch  of  blackish  or  black- 
ish-brown color  coveriufr  nearly  two-thirds  of  the  !*|uice ;  and, 
further,  by  a  white  or  whitish  marginal  band  quite  or  nearly  gir- 
dling  the  same.  In  some  of  the  specimens  this  circular  patch 
se^'UiH  to  have  l»een  more  or  less  of  a  brownish  color.  The  emi- 
nent natur:ili*«t  (terstaecker-  s)>eaks  of  this  8|>ecies  as  distributeil 
over  a  bir^e  part  of  Afri<*a.  Asia,  and  South  America.  S|H?cimen4 
were  examined  bv  him  from  Dafeta,  Mombas,  and  Zanzibar.  In 
thesi*  there  was  some  variation  in  the  coloration  of  the  maxiliarv 
palpi  :  on  the  one  hand,  from  a  light  rust-color  to  brownish-rvd 
and  pittli-brown  ;  on  the  other  hand,  to  a  more  or  less  sharp  divi- 
sion or  limitation  of  the  light  yellow  color  of  the  anterior  and 
pf»Mterior  borders  of  the  cephalothonix.  There  was  also  a  brown- 
in;r  <*f  t.h«'  reirion  about  the  eyes,  (ierstaecker  very  justly  olMervr* 
that  this  indicates  that  on  this  sort  of  ditforcnces  notte  manr 

I  KuroiHiiii  SpiibTH,  p.  2*n.  Nov.  Acta.  Reg.  Sec.  Sci.  Upssl.  1870.    I 
bavi*  nni  the  work  of  Korn  mid  Ukkkndt.  to  which  Thorell  refers. 
'  Von  ilrr  I)«ck<u  ^  Truvels  in  Knst  Africa,  III.  li.  p.  483. 
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Bpeciflc  characters  can  be  established  as  upon  the  more  stable   . 
differences  in  the  relative  size  of  the  eyes  and  legs. 

A  female,  closely  resembling  the  male  which  is  here  figured, 
was  sent  to  me  from  Vera  Cruz  {Virgin  Isles)  by  Mr.  F.  G. 
Sherman.  It  tras  taken  in  or  near  the  house  by  one  of  the  colored 
servants,  who  (says  Mr.  S.)  handle  the  spiders  readily  and  with 
impnuity.  The  cocoon.  Fig.  2,  C,  was  inclosed  in  the  box.  It  is 
of  a  pink  color;  is  drawn  about  natural  size,  being  over  three- 
foarths  of  an  inch  in  diameter.  Cocoons  of  the  same  dcsci-iptioa 
were  sent  me  by  Mr.  Jno.  F.  Folsom  from  Cuba,  together  with  a 
large  number  of  young  spiderlinga.  These  had  evidently  esi^aped 
from  the  cocoon,  after  immersion  in  the  spirits.  They  are  three- 
thirty  seconds  of  an  inch  long;  whitish  color,  with  reddish-brown 
annuli  or  regular  markings  upon  the  legs,  and  two  rows  of  dots 
of  the  same  color  on  each  side  of  the  medial  line  of  the  abdomen. 


Fig.  a. 


The  male,  Fig.  2,  was  received  from  Archibald  Mclntyre,  Esq., 
who  brought  it  from  Florida  in  the  winter  of  1814-75.  It  was 
observe<1  for  the  space  of  five  or  six  weeks  hanging  listlessly  to 
the  wall  in  the  angle  of  the  ceiling.  It  then  moulted,  moved,  and 
was  captured.  The  length  of  body  is  about  three-quarters  of  an 
inch ;  the  abdomen  being  somewhat  shrivelled,  its  length  is  some- 
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what  uncertain.  One  of  the  4th  pair  of  legs  is  shorter,  imperfect, 
nhowin^  that  the  original  leg  had  been  lost  iu  combat  or  bj  eone 
ii<'(*i<lent,  and  that  a  new  leg  had  thus  far  been  restored  bj  nature. 
The  fnet  that  both  these  s{>ecimens — the  only  onea  in  band  of 
t^hoNc  liabits  1  have  any  account — were  found  in  the  house  wonM 
hceni  to  indicate  a  fondness  for  such  domicile,  that  might  make 
more  easy  the  distribution  of  this  S|)ecies  by  means  of  ships. 
Moreover,  Latreille  records.*  as  a  fact  coromunicate<l  to  him,  thai 
in  certain  parts  of  tlie  tropical  regions  of  the  New  World,  this 
animal,  instead  of  Inking  looked  upon  with  aversion,  as  are  the 
most  of  its  onler,  is  regarded  with  positive  pleasure  by  proprietort 
of  homes,  on  account  of  the  service  rendered  in  the  destruction  of 
cockroaciies  and  other  noxious  insects.  For  this  purpose  Ibe 
Hpidcr  is  not  only  prest'rved,  but  is  introduced  within  the  hoate. 
Mr.  liolden  lias  information  of  the  same  fact  in  connection  with 
this  or  an  allied  species  in  the  ^>andwich  Islands,  li  may  be 
said  that  the  general  habit  of  the  entire  group  of  laterigrades  it, 
however,  quite  dill'erent  from  that  of  house-spiders.  They  chiefly 
inhabit  trees  and  shrubbery,  u[>on  the  leaves  or  bark  of  which  thcj 
lie  in  wait  and  seize  their  prey  as  from  ambu?4h.  The  apider  it 
probably  rare,  at  least  not  abundant,  in  the  United  Statca.  It  bst 
fre(iuently  been  described  in  European  journals;  but,  aa  it  has  a 
place  anxingour  spider  fauna,  a  description  is  herewith  apfwnded, 
together  wiiii  a  synonymicon  of  the  most  im|>ortant  references. 

AUANE.K. 

LATKHIGUAD.K. 

THOMISOIDJD. 

PHILODBOMIHJE. 
Ssrotai  Ttnstorini  (Linn).  I7r.7. 

17»*»7.   .Ir.i'-"f  r,  f„if„r,'ti.  Linn.,  Sy;*!.  Nat.  (12  ed.)  I.  \\.  p.  lO.TV  Xo.  33. 
17*<!».   Anth^'i  rthiitnri'i,  Linn.,  S\>t.  Nat.  (i:i  rd.)  L  p.  2000,  No.  33. 
17!»:{.   Aniht*i  n;:i>t,  Kal»r..  Entoni.  Syst.  II.  p.  4<w,  No.  4. 
1»<U.   Ifthrop,'ti.t  renatvria.  Latr.,  Nouv.  Diet.  d'H.  N.  (1st  ed.)  XXIV. 

\y  i:r». 

ls«i:..   Th"tni*u»  U'lenfiHM,  Wulck..  Tnhl.  d.  Ar.  p.  3rt,  No.  S8,  pi.  4,  flg.  SI. 
>  Nuiiv.  Dictionnaire  d^llittt.  Nat.,  td.  IbVJ,  torn.  ^4,  p.  33,  art.  TKomim. 
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1806.  ThomisuB  venaiorius^  Latr.,  Gen.  Crust,  et  Ins.  I.  p.  114. 

1806.  ThomtBus  leueosius^  Latr.,  Gen.  Crust,  et  Ins.  I.  p.  113. 

1810.  Aranea  regia^  Epit.  Entom.  p.  111. 

1829.  ThomisuB  leucoBiuB,  Latr.,  Cuvier,  Regne  Anim.  IV.  p.  256. 

1833.  Sarotes  regius^  Sund.,  Conspect.  Arachn.  p.  28. 

1836.  ThomisuB  leucoBius,  Duges,  Regne  Anim.  Arachn.  p.  60. 

1837.  OlioB  leucosiuB,  Walck.,  H.  N.  d.  Ins  Apt.  I.  p.  566,  No.  5. 
1842.  ''  Lucas,  H.  N.  Cr.  Ar.  et  Myr.  p.  395,  No.  3. 
1845.  Oeypete  draeo,  C.  Koch,  Die  Arachn.  XII.  p.  44,  f.  983. 

1850.  "  C.  Koch,  Uebersicht,  V.  p.  37. 

1851.  Olios  leucojuB  (leucosius).  Bock,  Verb.  z-b.  Ges.  Wien,  XI.  p.  389. 

1863.  *'  "  Vinson,  Ar.  Reun.  Maur.  et  Mad.  p.  98, 

No.  3,  pi.  ii.  f.  3. 

1864.  »»  **  Simon,  H.  N.  d.  Araign.  p.  410. 

1866.  *'  "  Blkw.,   Ann.    Mag.    Nat.    Hist.   3d   ser. 

XVIII.  p.  457. 
1870.  Heteropoda  venatoria^  Thor.,  On  Europ.  Spid.  p.  178. 
1873.   Olios  regius,  Gerst.,  in  C.  von  der  Decken,  Reisen  in  Ost.  Afr.  III.  ii. 

p.  482. 
1875.  Sarotes  regius,  Koch,  Die  Ar.  Austr.  pp.  660,  675,  854,  Tab.  56,  f.  1,2. 

Length  of  body,  five-eighths  inch.     Spread  of  legs,  five  inches. 

Cephalothorax  slightly  convex,  large,  broad,  broadest  through 
the  middle  part,  rounded  on  the  sides,  slightly  truncated  at  the 
base,  very  little  compressed  in  front.  The  caput  is  but  little 
elevated ;  is  truncated  at  the  face.  The  color  of  the  spider  is  a 
uniform  tawny,  except  upon  the  cephalothorax,  where  a  broad, 
brownish,  and  black  band  flows  down  about  two-thirds  the  dis- 
tance from  the  medial  line  to  the  margin.  The  margin  of  the 
cephalothorax  is  again  of  a  tawny  color,  the  band  running  around 
in  front,  narrowing  toward  the  face,  which  it  crosses  just  above 
the  articulation  of  the  falces,  the  color  being  whitish  on  the  face. 
The  head  and  eye-space  are  touched  with  black,  or  are  tawny. 
At  the  indentation  the  blackish  band  divides  by  a  tawny  line 
which  follows  the  cephalic  juncture  around  to  the  face.  The 
eyes,  Fig.  2,  j&,  are  arranged  in  two  rows  of  four  each,  the  front 
row  being  the  shortest.  The  two  central  front  eyes  are  the 
smallest  of  all,  and  are  placed  upon  an  elevation  narrowing 
towards  the  front.  These  are  nearer  to  each  other  than  are  the 
two  posterior  middle  eyes,  from  wiiich  they  are  separated  by  a 
space  somewhat  larger  than  that  which  separates  tlie  front  eyes 
and  the  margin  of  the  face.  The  lateral  front  eyes  are  the  largest 
of  all.     Viewed  from  the  front  they  are  nearly  in  a  straight  line 


ll*"  PROrEEMICGfr  OF  THE  ACADEMY  OW  [l*Ti 

^ %ti\irf:f:la   ;  ^'il  viewed  from  :ibove  they  are  slishtlr  cnrred  back- 
war'!.     Tli*r  y)ri<'k  rowof  eye-'*  i*  ahou:  equally  (perhaps  even  ItU) 
f:iirv»Mi  l>ar;kw.ird.     They  are  more  nearly  equal  in  size.  I»ul  lh« 
lar^rrj^l  i-yeJi  ar»:  larger  than  the  middle  one^.     A  whitish  liue  be- 
low t.iie  eves  Joins  the  face  with  the  falces,  which  articulate  nearir 
ijjfon  a  plane  with  the  face.     Th»fy  are  coni<*aI,  covered  with  bri«- 
ti*'H,  rarlier  hl'int  at  the  enil.  Imt  cut  away  upvani  and  toward 
ea<-ti  other.    They  have  afK>ut  «ix  teeth.    Lip  is  oval,  cat  5«|iiarvlr 
at  th*;  tip.     Maxill.ir  are  giM»oi:<i,  lean  toward  the  lip  slightly,  are 
roiiri'k-'l  at  the  end.  scalloiN^d  at  the  miiUlle  of  the  outer  edge 
tipf«4rrl  witii  thick  tooth-like  hairs.    Sternum  con  late,  tawny  color, 
hairy.     Palpii^t  of  female  (Santa  Cruzi  long:  the  joints  amicd 
witii  aUiiit  five  (itrontr.  short  .spines  each,  the  terminal  ji>int  eD«1- 
iii^  with  a  thick  hni^li  of  hri^^tle-like  hairs.  imlKMhled  within  whicfa 
)<«  :i  TiMT'V pttlU^'A  claw.    The  pappus  of  the  male  has  on  the  ont#i'i< 
of  the  'lii^ital  joint  a  black.  (loiihle-toothe<l«  or  notched,  hom4ik« 
pr''j«M'tioii.     Ill  tiie  palm  of  tlie  terminal  t>ulb  is  a  lilack  cushirjo. 
from   or   hdow  tlie  end   of  wjiich   projects  a  pinkish.  s|»ine-like 
or;{:iM.      On  the  end  of  the  railial  joint  without  is  a   black,  ooroe- 
oii-  projection.  cur%-ed  at  I  hi*  cxlrcmily. 

F«M:t.  order  of  length,  2.4. !..'{.  tlie  ditference  between  4.1.  not 
viTV  niarke*!. 

Oil  the  upiKrr  part  of  the  thi;;h  (femurs  arc  arrangefl  eight  I'lack 
H]iiij«'*i,  six  in  pair^  along  the  upi>er  side;  two  along  the  very  top. 
ofM-  of  th«'se  two  being  in  a  row  with  the  2d  l>air,  the  other  !»taD«i- 
int;  alone  near  thi*  joint  of  the  patella.  This  la^t  is  shorti-r  hr 
ah"iit  orie-hair,  and  iNriit  more  than  the  others.  A  pair  of  short 
Aii<l  <«iii:ht  spines  on  the  si(Icr>  of  the  patella.  On  the  tibia  are 
niin-  '«pint'M«  eivrht  arranged  in  pairs  below  or  on  the  under  siile^^ 
thr  ]ri<«t  two  iH'ar  the  joint  of  iiirtatarsus  being  shorter  and  l«ent: 
tlif  nniainiiiL'  spine  is  lM;twcen  the  1st  and  2tl  pairn,  and  altovr. 
Tht-n-  an;  (ivt*  spines  on  the  inctatarsus,  three  shooting  out  well 
toLT'-t  h*'r  nt'ar  the  joint  of  the  tibia.  The  untU'r  sides  of  the  larsuf 
aii'l  riM'tatarsus  are  covered  with  a  thick  scopula.  The  claws  are 
two-  Ion;;,  Htroni;,  curved  toward  the  end,  toothed  at  the  Itaw. 
apparirttly  the  inner  claw  having  more  teeth.  A  pad  or  brufh 
foiiiplrtely  underlies  the  claws.  AlMloinen  much  8hrivellei1.bat 
eviileiitly  oval,  tawny,  hairy,  aii<l  marked  as  nearly  as  may  lie  as 
in  thf  figure. 

Ilnhitnt,  Fl  or  ilia. 
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Sarotea  tmnoaa,  n.  sp.  ? 

In  the  collection  referred  to  in  the  above  paper  was  found  one 
specimen  which  differs  so  widely  from  other  individuals  in  the 
shape  of  the  cephalothorax  that  it  is  probably  entitled  to  be  clas- 
sified as  a  new  species.  The  cephalothorax,  Fig.  2,  G.  Th,  is  trun- 
cated at  the  base,  which  is  the  widest  part,  being  three-eighths  of 
an  inch  wide,  which  is  also  the  length  of  the  medial  line  of  the 
cephalothorax.  The  sternum  is  an  almost  regular  decagon.  The 
eyes  and  other  parts  correspond  generally  with  those  of  S.  vena- 
torius  as  described.  The  view  of  the  eyes  in  the  figure  is  from 
above. 

Female.    Japan. 
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Apuil  9. 

Mr.  (IvjiRiiE  W.  Tkyon,  Jr.,  in  the  chair. 

Twiiit y-two  {KfrHoiiH  prcsonl. 

Tlif  toIlf)\viii«j  iiapci'H  wore  prescntetl  for  publication : — 
'*  Trniisitioii   foriiis   in   Criiioids,  niid  description  of  five  new 
speries/'  liy  Tliarles  Wncii^mutli  lunX  Frank  Springer. 
"On  a  new  S|)eeie'<  of  Sponge,"  by  Alplieua  IJyatt. 

Vft fetal ivv  lit'jtvfUion  of  C*'r*'hrnl  Ftstturt'st, — Dr.  A.  J.  PaRKU 
remarked  tliat  in  Ntiidyini;  the  eerehral  fiMsnrcs,  as  found  in  the 
brains  of  dillerent  animals,  we  find  them  divided  into  aereral 
jrronps.  Tiiese  are  called  primary,  8ccon<hiry,  tertiary,  etc..  ac- 
cord inir  to  liieir  eoiislancy  aii<l  deirree  of  importance.  The  primanr 
fissure**  colli  prise  those  fundamental,  <leep,  and  important  clefts, 
wliiiii  appear  earliest  in  thi'  development  of  the  cinbrj'o,  and  are 
to  lif  fiiuiid  represented  in  all  brains  wtiere  niarkeil  fissuratioo 
exists.  Tlit'V  eorrt'spund  in  position  and  t»ear  definite  relatioof 
with  deep  and  important  struetnres  The  secondary  fissures  coohf 
next  ill  iinportanee.  They  appear  in  the  em  hryo  after  the  primary, 
and  eitiiiprise  those  fissures  which  give  the  general  character  of 
tisAiuiatioii  to  groups  of  liraiiis.  Tertiary  flsHures,  etc.,  are  the 
smaller,  less  important  ones  whieh  branch  off  from  the  priinarT 
and  seeoiidary,  or  mark  nioiv  or  less  deeply  the  various  separate 
(*onv(ihitioiis  formed  by  the  otht>i'  fissures.  These  fissures  girr 
the  >p4'(i:il  ehararter  to  eaeh  brain,  and  enable  us  to  |K>int  it  (Hit 
as  lN']i>iiging  to  this  or  that  genus  or  speeies  of  animals.  The 
eoiist:inry  in  apiM'arance  and  positi(»n  of  these  fissuren  follows  the 
saiiic  nnii-r  as  givt-n  above;  that  is,  the  primary  are  the  most  con- 
stant in  appt'araiiee  and  position,  the  seeontiary  next,  whilst  thr 
tiM'tiary,  i-te.,  are  the  most  variable;  many  of  the  minor  brancbe» 
of  this  latter  group  being  |M'esent  or  absi>nt,  even  in  the  sanw 
s)HTi«-^  of  animal.  With  refert'iice  to  the  cause  of  development  of 
tlnsi.  ti^siiiiH  three  virws  air  lu'lil. 

Ai'cniijiiig  to  (Mir  view,  wliii-h  is  the  one  tliat  has  had  most 
ruMiiMV  uiild  within  recent  years,  and  whieh  is  still  sup|iurtei1 
by  ni:iM\,  such  ;is  KektT,  I'tr.,  the  fissures  of  the  cerebral  cortex 
aie  due  to  iiHtiiaiiirai  eauses  entirely,  being  produced  b^*  the  en- 
iiial  rnittfiits  dr\«'lnpiiig  more  rapidly  than  Iheeavit^*  of  thenkuIL 
the  luain  fiililiii<4  itself  in  luder  to  a<'eommodate  itself  in  hulk  to 
the  sii:ire  ailnwid  by  its  riu'id  bonv  eiiviroiiinent.     In  this  catr. 

•  ■  • 

tiieiilMif,  the  fissures  repie'>eiit  lueivly  liucH  of  least  rcsistauce  t*^ 
the  ri>iiipre>*>iM::  foicfs,  :ind  have  no  strnetural  signiflcance.  .\r> 
eoniiiig  to  the  second  view,  tis^iirvs  represent  lines  of  retanM 
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li«-iiji-j.|.»  :• .  t;.  -:  -L*;  lo-xt-r  one  i^-sins  a  lillle  anterior  lo  Xht 
iiii'i'i.t-.  J*.  .-  -  i..r.*  .:*ir  exlicniitv  i^f  thi*  fi^^snre  whU-ii  rx:«^« 
ill  ri  ♦:'•.-.•;—  'i  r-^:'..'/r*  oij  to  tli«:  l:it4.-ral  fturface  f'f  iLe  :jrai- 
••jiii*:'-.  :.:.  .  -  f.'.i,^u  iiij'U-r  iijfc  ijarrn*  of  the  ctucIaI  fiss^aiv-  Tbe 
wh'.I."  t.--  .:-  -  '  r^.I^'l  fff'Ui'.u  \'\  Owen.  The  midiiltr  C**ant  be 
t'-:  r;:-  *  :.•-  -'i;  •  -.'  -t  io-'il.  riri'l  the  iii*|M:r.  the  mart^nal  fi^^'ire.     T)uf 

I*-).: :.*-  •  ..•  -'-iSr  of  ihih'^-?  very  ii»-ArIy  as  fuund  in  the  i'r*iM 

'.f  :».;  'if  ".•-  r,tr:.ivora.  In  s/inie  «.-»•*<•?•,  Iio we ver.  he  bad  f«».in«i 
«iij.y  •.-Ai,  fi.- ■;;-..,  :j,»*«.:i.|  of  thrve.  the  frontal  lieintr  c^^ntsfiU-Klf 
wirii  tfi'-  -  I}--,  'ri.i'.-rii:  th«-it  l»4Mnir.  hoWfver.  a  «I«:ci«le«1  iii'li^-nlioo 
of  ;i  Ti'ii'i*!.'  '.  *o-Artt'1-  ««-|>.'iration  at  the  anterior  |iorti«in  of  ihi« 
fi--T;ri-.  'I  .I'l-  ill  two  -[^♦viiii*-!!'*  of  f.'nati  /iflj'ioa,  the  fnnital  fi^^nrv 
wn-  ri  tirriri'-ii  of  thi-  -ii|M-r-<-atlo-*al.  a  notch,  however,  intlii-^tinf 
wiiMf  Mii-  |.r'»ii»-r  -.iiiM-r-^-allo-al  woiihl  entl.  Jn  two  s|ieoiiiii-n«  of 
th«-  'ir'tiii  i.f  Tij.-  ii'iii.th*;  frontal  ti*»^nre  whs  barely  sepa rat t^l  from 
till-  ''iipir  '-nilii^Ml.  aii'l  in  exaniinint;  otlier  brains  of  farnivan 
itiT«:rii.<"l!.'it*-  -i'i^«-t  wi-n.'  nii't  with,  from  the  condition  as  in  '^m.*i 
no^fu  ui.iii-  Till*  two  ti^ourcs  were  continuous  to  the  <itate  a« 
f'lijj.il  III  Tli«-  *•:«?  nij'l  /H-4-lot  where  tliry  are  widely  separate*  1.  It 
M'lil'l  :i|i|.t:ir.  Mi*-n'fori'.  tliat  the  frontal  fissure  is  of  the  natore 
ol  ri  -ji'ii  :iti-.]  :iiit«-rior  t-xtreniity  of  the  sn|)er-oalb»sal ;  and  a* 
•<u'li  lit-  It.-i'l  ri'janh-'l  it.  r'on<.iiIfrini;  it  as  a  re|ictitioii  of  that 
ri»'*>ji<'.  'lilt'  riiaii.'iii;ti  ti->Mirt'  lies  diri'itly  alH>ve  thv  HU|)er-<rallo«al, 
i<-  -iiinlar  ill  M|i|>«'araii('«' aini  fol|r»ws  the  same  direction,  hut  i»  not 
:!*•  (li't'|f  or  Mi-lj  rii:irk<'<l.  and  »|»|K\'irs  in  the  end ir^'o  after  it.  This 
ti<»-iir«-  •»lioii!d  aI*to.  hi'  thou;^ht,  Im*  r«)nsidereil  in  a  secondary  liirht 
to  till'  <«ii|i«*r-r;tllo**:iI  and  to  lie  a  rf|»etition  of  it.  In  some  of  the 
(■:irnivoi:i.  :is  in  tin-  <«|MTinifn^  of  tix-  brain  of  the  lion,  a  fourth 
ti<»Hiii>-  iitMkis  it-  a|p|M-araiM'e  in  tlii*<  n-irinn :  lying  between  the 
Hti|.iT'-:ii|M>.:i|  ;irii|  niai'«^inal  ri><*«nre'<.  and  similar  in  appt^arance 
ami  ii-hitionH  to  tin-in.  lie  had.  then-fore,  eoniiidercd  all  of  these 
fi-Hiiii-^  :iH  )if]oiii:ini;  to  out*  ^roup,  of  which  the  fiU|ier-cano<«al  if 
till  r  \  |ii'.  :in'l  ihr  ri'Miainini;  fissure**  more  or  less  numerous  as 
\rL'i'iati\i*  ri-|ii-titions  oftliiH  fundamental  and  typical  furrow.  In 
a  p:i|M*r  on  the  nioi plii>lo^y  of  the  ei-rebral  convolutions,  not  yet 
ptilih-hi"].  Ii<-  had  t-alli*d  tlii*<  (insure  the  mesial  cKroipito-frontaL 
IVoiii  itsMii-ifi:;  in  the  o<'eipital  region  and  proceed  in  j^  for  wan  It 
into  tin-  ti'iiital  IoIm' ;  whiNt  the  remaininu:  furrows  he  proiMised 
to  i:iil  till-  tii-Ni,  Kci-otid.  third,  etc.,  rt>petiti(>ns  of  this  fin^iire, 
dcsijiiritiiii:  till'  t\pii*al  fjssnre  by  the  letters  i/io/",  and  its  repeti- 
tiohH  \*\  mnf',  iiftf'\  iii'tt'"\  etc.,  re«*pi'ctively.  The  bearing  of 
tlii*«  \«ill  !•<•  iriiili-rcil  more  evident,  if  we  now  compare  these 
lixHdii  .«  :i^  toll  Ml  I  in  tin*  Carnivora  with  the  Hamc  as  found  in  the 
I  iiLiiitara.  In  tin-  rnL:iil:ita  a  tls^ure  !««  Hmnd  on  the  mesial  surface 
r>f  till*  lirmi-jilirri-  wliirli  is  the  ]iomoloL;ue  of  the  mesial  occipito- 
froiit:il  of  till'  rMiiiiviira.  It  takes  it><  origin  in  the  |K>ateritir  or 
oi-('i|.M:il  ii-'^hiii  :ind  priM-i-i'd-i  forwards  into  the  frontal  lolie. 
Jb'Miiliv^  tlji<».  tlii-ii*   are  liiie  or  two  other  flsHures  present  lying 
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frontal  fissure.  In  the  Primates,  this  fissure  is  represented  bjtbr 
fissure  calloso-nuir^inalis,  and  here  the  same  tendency  is  aIm 
sliown,  as  we  ascend  from  tlu*  lower  groups  towards  Man«  to  spiit 
up  into  two  or  more  simihir  fissures.  Among  the  Lemurid».%§ 
Frftjn'theruit^  Indrtx^  ArnliK^  etc:  in  the  Platyrrhhn^  tis  Ilaj/aU^ 
Chryitolhrix^  Atelct*^  Crhuti^  rfr. ;  an  (I  in  the  Cynnmorpha^  tik 
Marumia^  Cynocephalna^  vtc, :  this  fissure  is  repi'eseiitcil  by  a  ningle 
continuous  furrow.  In  the  AiUhnfpomorpha^  as  the  Chiinpauire 
and  Orang,  this  fissure  Inn'onies  much  broken  in  its  character: 
and  in  Man  it  consists  of  several  distinct  parts,  which  are  simiiir 
in  appearance  and  relations  to  each  other.  He  had  notii*ed  ii 
some  brains  as  many  as  five  or  six  of  these  separate  and  distinct 
fissures  following  eacli  other  regularly  along  the  course  of  tbe 
calloso-marginal  fissure.  They  tend  in  apiKsarance  towards  the 
shape  of  an  elongated  figure  four.  He  had  otiserved  that  thii 
ivpetition  is  especinlly  regular,  and  well  marked  in  the  brain  of 
the  negro.  The  cailoso-mnrginal  fissure  is  descril)ed  as  termini- 
ting  posteriorly  a  short  distance  behind  the  central  fissure*  a]>peftr- 
ing  as  a  slight  notch  on  the  lateral  surface  of  the  hemisphere. 
Directly  back  of  this,  a  small  fissure  is  pri'sent,  situated  un  the 
pru'cuneal  lobule,  which  has  been  regarde<l  as  a  distinct  and 
unimportant  fissure  merely  marking  this  lobule.  Fn>ni  a  Madr 
of  a  number  of  brains,  he  had  been  led  to  consider  thisastbt 
])osterior  portion  of  the  calloso-marginal  lissui-c  detachetl  fn»in  it, 
just  as  the  anterior  portion  splits  up  into  several  jiarts.  In  tbe 
Drang  and  (Miimpanzee  this  also  appears  to  l)c  detactieil,  hut  id 
tin*  lower  lorms  the  calloso-marginal  fissure  extends  hack  with- 
out anv  break  in  its  continuitv.  In  the  human  embryo  tbe 
•  •  • 

calloso-marginal  at  the  sixth  month  is  repres4'nte<l  by  a  continunu 
fi'^'iure,  and  it  is  only  in  the  latter  stages  of  development  that  il 
breaks  up  into  separate  parts.  The  fissures  of  the  oi*ci|>ital  lobe 
in  those  Primates  in  which  it  is  fissured,  appear  also  to  be  re|ie- 
titions  of  pre-(>xi sting  fissures.  In  the  lower  tV>nns  of  the  S^mi^ 
r//i,  tlu>  occipital  lobe  apjx'ars  iierfectly  smooth  and  without  snj 
fismiration  whatever.  It  is  >e  para  led  froni  the  rest  of  the  hemn 
sphere  by  tw<»  well  marked  fi^Mires.  These  arch,  the  one  abnre 
and  the  (pther  below  the  posterior  extremity  of  the  calcarine  fi^^arr 
on  the  mesial  surt*ac4>,  and  extending  over  on  to  the  Integral  surfai'V 
run  towards  each  other,  an<l  are  separated  only  liy  a  small  narrow 
eitiivoliition.  the  fmisttnir  f/i  tlr  fta.ssnife  crtrrnf  of  (irati"li*t. 
The  two  fissures  together  form  an  arch,  which  cuts  olf,  i»n  llrt 
posti  riiir  lateral  surface  of  the  hemisphere,  a  conical-sha|K'«i  nias«. 
the  apex  of  which  is  directed  forwards  and  downwards.  TbeM 
t\%o  tis^iircs  taken  tovrcther  he  would  term  the  primary  oi*cipitil 
arch,  and  it  constitutes  the  anterior  boundary  of  the  occipital  lohe. 
Tills  lobe  is  entirely  sniDoth  in  manv  of  the  lower  furnis*  of  tb< 
Siini'iiiit.  Thus,  ill  Manii'fi.'i  fj/nuninhjuH  no  fissures  are  pre^ienl. 
but.  as  we  ascend,  this  lube  becomes  gradually  more  and  more 
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STIBIAiriTE,  A  FEW  MIWERAT.. 

BY  E.  GOLDSMITH. 

In  tlie  Academy^s  colloction  I  noticed  a  mineral  without  a  name, 
but  linving  on  its  Lihel  the  words  ^'  Victoria,  Australia.**  On  in- 
quiry, I  roceive<l  the  information  from  the  Curator  in  charge  that 
said  s])ecimen  had  been  prcseute<l  by  the  Australian  Centennial 
Comminsion. 

The  mineral  is  massive,  having  the  general  a8|>ect  of  a  piece  of 
rough  feldspar.  It  is  somewhat  porous,  and  occasionally  a  shining 
face  of  a  crvstal  is  observed  in  the  mass.  Tlie  color  is  rc«ldi«h- 
yellow,  but  not  very  uniform.  In  powder,  it  is  pale  jellow;  its 
lubtre  is  dull. 

Hardness  =  5.  Specific  gravity'  =  3.6686. 

BIow|)i|>e  reactions:  On  coal,  with  carl),  of  scnla,  it  affbnls 
antimony,  a  white  incrustation,  and  on  the  removal  of  the  flame, 
the  peculiar  ascending  cloud. 

ThoHphorsalt  (UhhoIvcs  it  without  any  coloration  in  the  oxi- 
dizing and  reducing  tlame. 

Heated  in  a  tu1>e  closed  at  one  end  it  affords  some  water. 
Hydrochloric  acid,  acpia  regia.  caustic  potassa,  and  aulphiile  of 
aunniMnum  dissolve  the  antimony  compound,  but  not  the  gan^ne. 
The  solution  of  the  substance  in  caustic  potassa  indicated, on  the 
addition  of  a  solution  of  nitrate  of  silver,  the  absence  of  anti- 
monious  a(*id.  A  soluticm  of  sulphate  of  copi)er  shows,  on  the 
other  hanil,  the  presence  of  antimonic  aci<l.  The  solution  formed 
in  hydrochloric  acid  afforded,  on  the  addition  of  ioilide  of  |>ota5- 
sium,  a  «tn>n«i:  liberation  of  iodine.  All  these  reactions  are  proofs 
that  the  antimony  is  in  its  highest  state  of  oxidation  ;  that  is  to 
sav,  the  mineral  contains  onlv  antimonic  acid  "  SbO*. 

(juantitative  analysis,  U.f;2*27  grm.  lost  on  heating  the  sub> 
stance  U'low  a  rod  heat,  O.O'iST  gram.  ■—  4.^0  |)er  cent,  of  water. 

Mr.  W.  H.  Houghcrty  determined  the  water  as  4.46  per  cent. 

Uv  aNn  ascertained  the  amount  of  gangue  to  be      13.55    ••       *• 
and  tlte  antimonic  acid,  from  SbO*,  to  1^  81.21     *^ 

99.23 
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growth;  that  is,  along  these  lines  of  the  cerebral  cortex,  growth 
takes  place  less  rapidly  than  in  the  surrounding  portion,  and  these 
lines  are,  therefore,  gradually  converted  into  deep  grooves  or  fis- 
sures. The  third  view  is  a  compound  of  the  other  two.  According 
to  this,  the  principal  fissures  are  produced  by  retarded  growth, 
whilst  many  of  the  undulations  and  minor  furrows  are  produced 
l)y  compression. 

Whichever  view  we  adopt,  the  question  still  presents  itself,  are 
we  to  regard  each  fissure  as  produced  by  a  distinct  and  separate 
process  of  formation,  or  are  some  of  them  only  repetitions  of  fis- 
sures previously  formed?     In  studying  the  cerebral  fissures  as 
presented  in  the  brains  of  different  animals,  especially  amongst 
the  Camivora  and  Ungulata,  it  had  appeared  to  him  that  many 
of  the  fissures  should  be  regarded  in  the  latter  light,  that  is,  as 
Tegetative  repetitions.     Viewed  in  this  way,  many  diflSculties  with 
regard  to  the  identification  of  homologous  fissures  in  different 
"brains  disappear.     According  to  the  mechanical  theor}',  a  deep 
and  distinct  fissure  having  been  fonned,  there  would  be  a  tendency 
to  produce  other  fissures  following  the  same  general   direction, 
having  the  same  general  appearance,  and  depending  for  their 
formation  on  the  one  originally  laid  down.    According  to  the  view 
that  fissures  are  the  result  of  retarded  cerebral  growth,  we  may 
expect  to  find,  especially  in  lower  forms  of  brains  in  which  much 
ifissnration  exists,  vegetative  repetitions  of  the  same  lines  of  re- 
tarded growth.     In  either  case,  the  fissures  which  appear  after 
iihe  original  fissure,  and  which  follow  its  general  contour,  should 
"be  considered  as  belonging  to  one  group  with  that  fissure,  and  to 
1)6  of  secondary  importance  in  relation  to  it.     Hence,  in  many 
•cases,  instead  of  seeking  for  fissures  separately  homologous  to 
«ach  other,  we  will  be  obliged  to  consider  certain  groups  to  be 
homologous  to  certain  other  groups,  the  number  of  separate  fis- 
sures of  which  may  be  more  or  less  numerous.     Owen,  in  founding 
his  nomenclature  of  the  cerebral  fissures  an  the  Carnivora  and 
TJngulatav  gave  a  distinct  and  separate  name  to  each  fissure,  and 
iie  endeavored  to  point  out  the  homologue  of  each  of  these  in 
different  brains.      If,  however,  we  are  to  regard,  as  he  should 
presently  attempt  to  show,  that  at  least  some  of  these  fissures  are 
entirely  secondary  and  to  be  considered  as  merely  vegetative  repe- 
titions, then  we  must  not  seek,  nor  is  it  possible  to  find,  homo- 
logues  for  each  fissure,  even  in  closely  related  brains. 

Dr.  Parker  then  proceeded  to  point  out  some  of  the  fissures  in 
the  brain  of  the  Carnivora  and  Ungulata,  which  appeared  to  him 
to  be  of  the  above  nature. 

If  we  take  the  brain  of  a  carnivorous  animal,  as  the  domestic 
cat  for  instance,  and  examine  the  upper  mesial  surface  of  one  of 
the  hemispheres,  we  will  find  three  fissures  lying  nearl}'  parallel  to 
each  other,  one  above  the  other  and  proceeding  postero-anteriorly. 
The  upper  two  of  these  extend  from  the  posterior  extremity  of  the 
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8TAFFELLITE,  FKOM  PIKFS  PEAK,  COL. 
IJY  E.  fJOLDSMITII. 

Oil  a  specimen  of  the  well-known  Amazon  stone  from  Pike's 
lV:ik,  nn  incrustation  from  4  to  G  millimetres  thick  was  shown 
for  inspection,  by  Mr.  Foot,  to  the  memhcrs  of  the  Mincralogical 
Section.  It  was  given  to  mo  for  determination,  nud  the  results 
are  as  foUows : 

On  the  npper  snrface  it  appears  rather  flatly  mammillary  inassirc. 
chalcedony  or  a*rate-llke.  If  broken  with  the  hammer,  the  fresh 
fractnre  has  a  silky  lustre,  due  to  a  microcrystailine  structure, 
which  is  clearly  seen  if  a  thin  splinter  of  it  is  placed  beneath  the 
microscope,  having  mounted  an  objective  of  I J  inches.  The 
fracture,  which  is  somewhat  splintery,  but  smooth,  has  a  pale 
gray  color;  on  the  upper  surface,  where  the  mineral  had  lH.»eii  ex- 
posed, the  color  appears  leek-green,  and  is  rough  to  the  touch. 

Hardness  ^^  .3.5  Specific  gravity  =:  2.959. 

Blowpipe  reactions:  in  the  forcej^s,  it  swells  up  at  first,  theo 
dei-repitates ;  the  color  of  the  flame  is  orange-yellow. 

Hydrochloric  aeitl  dissolves  it  with  slight  effervescence  of 
carbonic  acid  gas  to  a  perfectly  clear  solution.  In  the  solution 
was  found  lime  and  phosphoric  acid,  and  also  some  soda. 

The  ([uantitative  analysis  was  performed  on  0.500  gram,  of  sab- 
stance.     I  obtained  OJUOfi  gram,  of  sulphate  of  lime,  anhydroas 

5*2.74  \K'V  cent,  of  lime.  Also  0..*5I7  gram,  of  pyro-phosphatf 
of  magnesia  -  4055  per  cent,  of  phos[)horic  acid;  finall}*,  O.U3:S5 
gram,  of  anhydrous  sulphate  of  soda  :^  :i.92  per  cent,  of  caustic 
soda.  A  sample  of  the  powdered  mineral  was  heated  from  230" 
V>  240^  F.  without  losing  any  weight.  The  amount  of  carlionic 
acid  was  calculated  to  saturate  the  sur[>lus  lime  and  also  the  soiU. 

The  surplus  liuie       4.77  per  cent.,  rcipiires  3  74  fier  Ci»nt.  0. 
To  tJKf  hoda  =  L».'»2    "       "  *'         2.0T    **      *•      0. 

From  tlirst*  ronsjjUTations  it  wouM  seem  probable  that  the  com- 
pM^itJon  of  the  Siatlcilite  from  Fikr's  IVak.  like  theoue  ile^cnlKil 
I'V  Stein  in  Cicrm:iiiy,  do  not  differ  much  from  each  other. 
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parallel  with  it  which  may  be  consiflered  as  repetitions  of  it.  In 
these  brains,  however,  the  marginal  fissure,  which  in  the  Carnivora 
lies  on  the  mesial  surface,  appears  on  the  lateral  surface  of  the 
brain,  together  with  a  number  of  fissures  more  or  less  numerous, 
similar  to  it,  and  which  are  not  represented  in  the  brain  of  the 
Carnivora.  It  is  this  collection  of  fissures  that  gives  to  this  region 
of  the  brain  the  complex  character,  and  extensive  fissu ration 
which  it  presents.  The  brain  of  the  Peccary,  Dicotyles  torquatus^ 
seems  to  occupy  a  position  in  reference  to  these  fissures,  midway 
between  the  brain  of  the  Carnivora  and  the  brains  of  the  other  Un- 
gulata.  In  the  brain  of  this  animal,  we  find  on  the  mesial  surface 
a  distinct  and  well  marked  mesial  occipito-frontal  fissure,  extend- 
ing from  the  occipital  region  forwards  and  encircling  the  corpus 
callosum  just  as  the  fissura  calloso-marginalis  does  in  man,  of 
which  it  is  the  homologue.  A  short  distance  posterior  to  its  cen- 
tral point,  a  small  fissure  forks  off  from  it,  still  remaining  con- 
tinuous with  it.  No  other  fissures  are  found  on  the  mesial  surface 
proper,  but  at  the  edge  of  the  hemisphere,  where  the  lateral  and 
mesial  surfaces  join,  a  distinct  and  well  marked  fissure  is  found 
which  follows  the  direction  of  the  mesial  occipito-frontal  fissure 
and  corresponds  to  the  marginal  fissure  of  the  Carnivora;  which 
he  bad  regarded  as  a  repetition  of  the  mesial  fissure,  and  desig- 
nated as  two/'.  On  the  lateral  surface  in  this  brain  there  are  no 
other  fissures  which  can  be  considered  as  repetitions,  but  as  we 
advance  through  a  series  of  ungulate  brains,  this  tendency  to 
repetition  in  this  region  becomes  exceedingly  marked,  and  so 
numerous  that  they  cover  a  considerable  portion  of  the  lateral 
surface  of  the  brain.  In  Dicotyles^sis  we  have  seen,  there  is  only  a 
single  fissure  present,  but  these  gradually'  increase  in  number  until 
in  some  brains  as  many  as  five  can  be  distinguished.  In  the 
Caribou  and  Sheep,  two  may  be  seen.  In  the  Giraffe,  Malay 
Tapir,  and  Llama,  etc.,  three  may  be  distinguished,  and  in  the 
Horse  he  had  counted  as  many  as  five.  It  is  to  this  repetition  of 
the  same  fissure  that  the  exceedingly  convoluted  appearance  of 
this  portion  of  the  ungulate  brain  is  (ine,  and  not  to  the  production 
of  fissures  which  are  to  be  considered  as  of  the  same  importance 
as  the  other  fissures  of  the  hemispheres.  Thus,  although  the 
brains  of  the  Ungulata  are  much  more  convoluted  than  the  brains 
of  any  of  the  Primates,  except  man  and  a  few  of  the  higher  apes, 
still  they  must  be  regarded  as  of  a  lower  type,  since  this  more 
highly  convoluted  aspect  is  produced,  not  by  a  greater  number  of 
distinctive  fissures,  but  to  a  great  extent  by  simple  vegetative 
repetition  of  fissures,  which  are  found  represented  in  these  primate 
brains  by  a  single  furrow.  Thus,  the  five  fissures  as  found  in  the 
Horse,  taken  together  are  equivalent  to  the  three  as  found  in  the 
Tapir,  Giraffe,  Llama,  etc.,  to  the  two  in  the  Sheep  and  Caribou, 
to  the  single  fissure  as  found  in  Dicotylesi;  and  finally  they  are  all 
to  be  considered  as  vegetative  repetitions  of  the  mesial  occipito- 
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frontal  fissure.  In  the  Primates,  this  fissure  is  represented  by  the 
fissure  calloso-marginalis,  and  here  the  same  tendency  is  also 
shown,  as  we  ascend  from  the  lower  groups  towards  Man,  to  split 
up  into  two  or  more  similar  fissures.  Among  the  Lemuridm^  as 
PropilhecuSj  Indris^  Avalia,  etc.;  in  the  Platyrrhini^  as  Hapale^ 
Chrysothrix^  Ateles^  Cebus^  etc, ;  and  in  the  Gynomoirpha^  as 
MacacuSy  Gynocephalus^  etc. ;  this  fissure  is  represented  by  a  single 
continuous  furrow.  In  the  Anthropomorpha^  as  the  Chimpanzee 
and  Orang,  this  fissure  becomes  much  broken  in  its  character ; 
and  in  Man  it  consists  of  several  distinct  parts,  which  are  similar 
in  appearance  and  relations  to  each  other.  He  had  noticed  in 
some  brains  as  many  as  five  or  six  of  these  separate  and  distinct 
fissures  following  each  other  regularly  along  the  course  of  the 
calloso-marginal  fissure.  They  tend  in  appearance  towards  the 
shape  of  an  elongated  figure  four.  He  had  observed  that  this 
repetition  is  especially  regular,  and  well  marked  in  the  brain  of 
the  negro.  The  calloso-marginal  fissure  is  described  as  termina- 
ting posteriorly  a  short  distance  behind  the  central  fissure,  appear- 
ing as  a  slight  notch  on  the  lateral  surface  of  the  hemisphere. 
Directly  back  of  this,  a  small  fissure  is  present,  situated  on  the 
prsecuneal  lobule,  which  has  been  regarded  as  a  distinct  and 
unimportant  fissure  merely  marking  this  lobule.  From  a  studj' 
of  a  number  of  brains,  he  had  been  led  to  consider  this  as  the 
posterior  portion  of  the  calloso-marginal  fissure  detached  from  it, 
just  as  the  anterior  portion  splits  up  into  several  parts.  In  the 
Orang  and  Chimpanzee  this  also  appears  to  be  detached,  but  in 
the  lower  forms  the  calloso-marginal  fissure  extends  back  with- 
out an}'  break  in  its  continuity.  In  the  human  embryo  the 
calloso-marginal  at  the  sixth  month  is  represented  by  a  continuous 
fissure,  and  it  is  only  in  the  latter  stages  of  development  that  it 
breaks  up  into  separate  parts.  The  fissures  of  the  occipital  lobe 
in  those  Primates  in  which  it  is  fissured,  appear  also  to  be  repe- 
titions of  pre-existing  fissures.  In  the  lower  forms  of  the  Simia- 
dse^  the  occipital  lobe  appears  perfectly  smooth  and  without  any 
fissuration  whatever.  It  is  separated  from  the  rest  of  the  hemi- 
sphere I)}'  two  well  marked  fissures.  These  arch,  the  one  above 
and  the  other  below  the  posterior  extremity  of  the  calcarine  fissure 
on  the  mesial  surface,  and  extending  over  on  to  the  lateral  surface 
run  towards  each  other,  and  are  separated  only  by  a  small  narrow 
convolution,  the  troii^ieme  pli  de  pasi^age  extei-ne  of  Gratiolet. 
The  two  fissures  together  form  an  arch,  which  cuts  off,  on  the 
posterior  lateral  surface  of  the  hemisphere,  a  conical-shaped  mass, 
the  apex  of  which  is  directed  forwards  and  downwards.  These 
two  fissures  taken  together  he  would  term  the  primar}'  occipital 
arch,  and  it  constitutes  the  anterior  boundary  of  the  occipital  lobe. 
This  lobe  is  entirely  smooth  in  many  of  the  lower  forms  of  the 
SimiadsB.  Thus,  in  MacacuR  cynomolgus  no  fissures  are  present, 
but,  as  we  ascend,  this  lobe  becomes  gradually  more  and  more 
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fissured.  These  fissures,  when  the}'  appear,  follow  the  direction 
of  the  primary  occipital  arch,  so  that  a  secondary  arch  appears 
within  the  first.  This  arch,  in  the  same  manner  as  the  primary, 
extends  around  the  upper  and  lower  branches  of  the  posterior 
extremity  of  the  calcarine  fissure.  It  might  be  well  seen  in  many 
of  the  photographs  to  which  he  directed  attention,  especially  in 
3Iacacii8  nemestrinus  SLiid  in  Cynocephalus  pors.  Sometimes  this 
secondary  arch  is  interrupted  at  one  or  two  places  by  small  con- 
volutions, just  as  the  primary  arch  is  by  the  various  plis  de 
passage^  but  the  separate  portions  still  preserve  the  same  relations 
as  before.  In  the  higher  Apes  these  arches  become  more  undulated. 
This  is  also  the  case  in  Ateles,  In  Man  they  become  very  much 
contorted  and  broken  up,  and  it  becomes  difficult  to  recognize  the 
relations  between  these  detached  portions  and  the  parts  of  the 
primary  arch  which  also  become  much  separated.  In  the  negro, 
these  fissures  remain  more  nearly  in  the  state  in  which  tiiey  are 
found  in  the  higher  Simians,  and  the  correspondence  between  the 
two  arches  can  be  more  clearly  distinguished.  The  fissures  of  the 
occipital  lobe  should  not,  it  appeared  to  him,  be  considered  as 
of  the  same  significance  as  the  fissures  of  the  other  lobes,  or  as 
the  fissures  of  the  primary  arch,  but  of  secondary  importance,  and 
he  would  regard  them  as  repetitions  of  the  two  branches  of  this 
arch. 

In  the  temporal  lobe  Ecker  has  described  a  fourth  temporal 
fissure  in  addition  to  tiie  three  usuall}^  recognized.  This  fissure 
is,  however,  as  he  admits,  but  slightly  developed  and  often  absent. 
He  would  regard  this  fissure  in  the  same  light  as  the  fissure  of  the 
occipital  lobe,  viz.,  as  a  repetition  of  one  of  the  temporal  fissures. 
These  constitute  the  most  important  fissures  which  he  had  been 
led  to  consider  as  of  secondary  significance,  since  tiiey  merely 
follow  lines  of  development  already  laid  down  by  a  preceding 
furrow,  and  do  not  partake  of  the  nature  of  independent  fissures 
to  the  same  extent  as  many  others,  although  they  may  appear  by 
their  length  and  depth  to  be  of  equal  morphological  significance. 

The  following  papers. were  ordered  to  be  printed:  — 
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The  iiil'i  rior  internal  /»//  de  j'USitayt'  {la^Nos  from   the  a|r*x  <»f  ibc 
( iin('U>  ffHwanl.  and  joins  the  convolution  riinnini^   forwnr<l  iiit/^ 
the  frontal  Io1>e.     Attention  was  called  to  this  cuiivf>]iiiion  in  s 
previous  eoniniunieati<»n  on  the  convolutions  of  the  nosro  brAtn: 
init  it  niiirht  he  well  to  refer  to  it  a<;ain  in  this  coiineetioii.      It  i* 
thi-«  convolution  whieh  in  the  i^iniians  se|iarates  the  iue?>ial  |>i»r- 
tion  r*f  I  hi*  pariel«»-oceii»ital  from  the  calearine  fisj^iire.     The  pre- 
sence of  this  eonvolution  was  considered  as  a  cha  met  eristic  of  iLe 
Simian  hrain,  hut  Ilnxlev  ])r>inteil  o\it  its  nhst^nci*  in  the  l»r:iin  of 
J/#'/»s  jfatifsruii,     IJiseholf  states,  however,  thai  it    \h  pri->ont  in 
Aft  /'  s,  only  pushed  down  and  coneeah^d  in  the  depths  nf  the  pa- 
rieto-oi-cipital  fissure.    Jn  the  hrain  of  J/r/erx  att:r  Dr.  Parker  lia<i 
found  this  convolution  as  well  developed  as  in  any  of  the  ^^imiilO 
brains.     Formerly  it  was  eonsidered  that  this  convolution  w.ns  al^- 
sent  in  the  hrain  of  man;  hut  liischolf  assorts  tliat  it  ia  alwav« 
)ire<-ent,  sunk  in  the  depths  of  the  ))arieto-occipital   fissure.  an*l 
Kek<-r  deserihes  it  under  the  name  of  the  ^ynis  cunei.      lie  lia>i 
always  lH.-en  ahle  to  distin;;uish  it  in  the  human  bruin  ;  and  €h\ii- 
cially  Well-developed,  as  previously  ]>ointed  out,  in  the  brain  uf 
th«*  nei^ro. 

TIm*  superior  internal  y>//  th'  ft(fssfnfr  lies  just  above  the  inferi^^r 
inti'rnal.  and  eonneets  also  the  oeeipilal  lobe  with  ihe  bibulu» 
]»ra'euneus.  llisrhotf  has  asserted  ( Hie  (irosshimwintlun^ren  ilea 
Menseheii,  ete.,  .\hhand.der  k.  hair.  Aka<h'mie  der  WissenehalVn. 
I^t»^)  that  the  superior  external  and  the  superior  internal  f/ii.*  dt 
jifis.^tfif  are  identical.  Keker,  opposinj^  l>isehotr*s  interpretation, 
remarks  (note  p.  7;'),  Cerehial  Convolutions  of  Man)  an  fidhiw*: 
**  Piisehotf  Is  of  the  opinion  that  this  convolution  (he  is  s|H'akiii^ 
c»f  the  superior  internal  y//  </»•  jtfisstujr)  is  liomologous  with  \Lt 
first  4Miter  transition  conxolulion  of  <iratif)let,our  ^yrus  oecipitali^ 
pnniM'^,  and  hence  i.s  wantin*;  where  the  latter  is  devebi]K'd.  and 
\ice  ver^a.  I  re^^ret  to  he  obli;iid  to  oppose  this  view;  n<»t  only 
do  We  lind.  as  1  will  more  particularly  ilescrit>e  in  another  plai-t. 
in  the  hrain  of  various  apes  {(.'rrrttpifhrrHs  rifunctfthatuit^  elc.j 
both  c(>n\(>luti(»ns  most  clearly  developed  top*ther,  but  we  ali»o 
not  iniVei|Mently  fuid  in  man  a  convolution  which  arises  ai  tlM 
]Mi<.ii  rinr  extremity  of  the  pra'cuneus  with  the  jzyrus  oeoipitahi 
priiiiii**.  runs  haekuard  in  an  arch  convex  inward  anil  dovi^wani, 
nliih-  the  fMinier  ('jyrus  lu-eipitalis  primus  •,  as  is  known,  ni:ikt*» an 
aii-li  i>ui\\aiil.  In  the  cuneusthetwo  convolutions  a^ain  coalesce. 
'i'his  c«•I,^  <ilntii»h  i**  regularly  sunk  into  the  depths  of  the  ti^urv 
)i:ir:rtM-iMiip:taIi<<,  and  tiiil\  l»ee')nies  visible  on  pulling  apart  the 
|M>rih-i<«  of  t hi^  li^^ure  ;  Imt  sometimes  it  also  comes  to  the  surfaif. 
aiid  then  i'aii'«e<«  a  \k\\  unusual  appearance  at  this  part  of  the 
ci  li  l«ral  -IM  face." 

Till"'  •Ijh.'iijh  I'Mieht  l«'l\\een  the  oli<»ervat  ions  of  I>iseliittr  an*! 
I\Ucr  in  M^ard  to  th*  sf  conviiliiiions  is  due  to  the  fact  thai  ic 
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It  is  evident  from  these  ascertained  values  that  the  purity  of 
the  mineral  is  not  more  than  85.67  per  cent.,  and  on  recomputing 
this  value  to  hundred,  will  give  for 

SbO*  =  94.79  per  cent,  contains  0  =  23.40. 
HO  =    5.21    "      "  "         0=   4.62. 

The  oxygen  ratios  are:  4.62  :  23.40  =  1 :  5.06,  from  which  the 
formula  SbO'HO  is  derived. 

It  is  generally  believed,  and  probably  with  good  reason,  that 
those  oxides  of  antimony  were  derived  from  stibuite,  which  may 
also  be  the  case  in  this  instance,  as  a  small  patch  of  stibnite  was 
noticed  on  the  specimen  examined. 
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STAFFELLITE,  FKOM  PIKE'S  PEAK,  COL. 
BY  E.  GOLDSMITH. 

On  a  specimen  of  the  well-known  Araazon  stone  from  Pike's 
Peak,  an  incrustation  from  4  to  6  millimetres  thick  was  shown 
for  inspection,  by  Mr.  Foot,  to  the  members  of  the  Mineralogical 
Section.  It  was  given  to  me  for  determination,  and  the  results 
are  as  follows : 

On  the  upper  surface  it  appears  rather  flatly  mammillary  massive, 
chalcedony  or  agate-like.  If  broken  with  the  hammer,  the  fresh 
fracture  has  a  silky  lustre,  due  to  a  microcrystalline  structure, 
which  is  clearly  seen  if  a  thin  splinter  of  it  is  placed  beneath  the 
microscope,  having  mounted  an  objective  of  1|  inches.  The 
fracture,  which  is  somewhat  splinterj'^,  but  smooth,  has  a  pale 
gray  color ;  on  the  upper  surface,  where  the  mineral  had  been  ex- 
posed, the  color  appears  leek-green,  and  is  rough  to  the  touch. 

Hardness  =  3.5  Specific  gravity  =  2.959. 

Blowpipe  reactions :  in  the  forceps,  it  swells  up  at  first,  then 
decrepitates ;  the  color  of  the  flame  is  orange-yellow. 

Hydrochloric  acid  dissolves  it  with  slight  effervescence  of 
carbonic  acid  gas  to  a  perfectly  clear  solution.  In  the  solution 
was  found  lime  and  phosphoric  acid,  and  also  some  soda. 

The  quantitative  analysis  was  performed  on  0.500  gram,  of  sub- 
stance. I  obtained  0.6405  gram,  of  sulphate  of  lime,  anhydrous 
=  52.74  per  cent,  of  lime.  Also  0.31  T  gram,  of  pjTO-phosphate 
of  magnesia  =  40.55  per  cent,  of  phosphoric  acid ;  finally,  0.0335 
gram,  of  anhydrous  sulphate  of  soda  =  2.92  per  cent,  of  caustic 
soda.  A  sample  of  the  powdered  mineral  was  heated  from  230*^ 
to  240^  F.  without  losing  any  weight.  The  amount  of  carbonic 
acid  was  calculated  to  saturate  the  surplus  lime  and  also  the  soda. 

The  surplus  lime  =  4.77  per  cent.,  requires  3  74  per  cent.  C. 
To  the  soda  =  2.92    "       ''  '•         2.07    "      "      (3. 

From  these  considerations  it  would  seem  probable  that  the  com- 
position of  the  Statl'ellite  from  Pike's  Peak,  like  the  one  described 
l)y  Stein  in  Germany,  do  not  differ  much  from  each  other. 


-*..,» 
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Putting  the  analj^tical  results  together,  it  reads : 

3  Ca,  P=  88.52  per  cent.  Mol.  =0.571  or  G. 
Ca,  C=  8.51  '"  *'  "•  =0.170  or  2. 
&'a,  C=   4.09   "      "        *'    =0.094  or  1. 

From  the  ratios,  the  following  formula  may  be  deducted : 

[6  (  3Ca,  P),  2  (C&C),  (NaO)]  =  1083. 
Thi8  requires  3  (5a,  P  «=  85.87  per  cent. 

Ca,  C  =   9.23   ''      "■ 
Na,  0=   4.89   **      '' 
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tlio  socontlary  fibres  whenever  the  core  of  debris  failed  in  con- 
tinuity. 

The  (liaineter  of  this  hollow  varies  normally  from  one-half  to 
one-eijjrlith  r»f  tlie  wh«jle  diameter. 

These  facts  lead  to  tlie  conclusion  that,  if  this  species  lire! 
where  tiie  water  contained  no  sediment,  we  should  find  the  fihrw 
with  an  exceedinj^  small  central  cavity.  The  concentric  coat*  of 
keratode  comprising  the  fihre  are  of  two  kinds  as  is  usuaU  tbo« 
whicli  are  primarily  formed  h}*  the  dorm  and  thoHe  subsequentiV 
deposited  hy  tiie  meso-derm,  the  former  being  lighter  colort»l. 
and  occupying  the  interior,  and  the  latter,  in  the  siK^ciniens  ex- 
amined, very  <lark  colored  and  with  an  exceedingly  fibrous  a^jMVL 

This  thickening  of  the  walls  of  the  fd)re  by  meso-dcrmic  de]M>ftil«, 
ami  the  small  si/e  of  the  central  cavity,  arc  similar  to  the  ciiarsf- 
teristics  of  Vct'omjia^  to  which  also  tiie  form  of  the  fibre,  rotioiiri 
rather  than  flattened,  approximates. 

This  species,  therefore,  presents  a  mingling  of  some  of  the  cLs- 
ractcrislics  of  Vtrnntjia  and  Ajihji^iua^  and  also  possesses  a  curionf 
resemblance  to  the  true  Spongiie  in  the  habit  of  taking  debris  Into 
the  core  of  the  fd)re. 

This  mini^ding  of  characteristics  led  mc  at  first  to  the  siip|K>»:- 
tion  that  it  was  a  new  genus. 

Upon  rctleirtion,  however,  I  do  not  think  that  these  charaet^T- 
islics  justify  its  separation  from  the  genus  AphfAina. 

The  peculiar  arrangement  of  the  tihres  in  sheets,  am!  their  re- 
semblance in  structure,  far  outweigli  all  other  characteristic^,  an  i 
give  a  ]»e<-uliar  as))eet  to  the  surface  which  1  believe  is  confineti  t*i 
the  meiuhers  of  tlie  genus  J/////.<//u;.  It  is,  however,  a  vvry  rt^ 
m:trkahle  species.  :ind  this  ju^tities  its  publication  in  spite  of  lU« 
uncerl.'iiuly  :il»c)ut  the  locality*. 
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that  it  was  made  by  an  Indian.  Mr.  J.  W.  Foster,  in  his  work  on 
the  prehistoric  races  of  the  United  States,  writes  that  "a  wide 
gap  exists  in  connecting  the  history  of  the  mound-builders  with 
the  present  race  of  Indians.^'  There  is  a  large  Indian  mound 
among  the  mountains  in  Macon  Count}',  North  Carolina;  and 
the  Clierokee  Indians,  now  living  in  that  vicinity,  say  that  they 
have  no  tradition  in  reference  to  its  construction.  Perhaps  this 
copper  plate  might  be  looked  upon  as  a  connecting  link  between 
the  mound-builders  and  the  early  white  settlers  in  this  country, 
as  it  was  found  in  conjunction  with  the  skeletons  and  the  stone 
axe. 

Note  on  Corundum. — Mr.  Willcox  said  that  the  corundum 
crj^stals  presented  b}'  him  were  found  at  a  locality  in  Laurens 
County,  South  Carolina,  that  had  never  been  described.  He  lately 
visited  the  place.  The  corundum  is  found  in  a  matrix  of  mica 
slate,  which  is  considered  a  new  rock  for  bearing  corundum.  Com- 
mencing at  a  point  three-quarters  of  a  mile  east  of  Laurens  Court 
House,  tiie  corundum  is  found  at  several  places  in  a  district  about 
three  miles  long  and  one-half  mile  wide,  in  a  direction  nearly  north- 
east. As  is  the  case  all  through  the  Southern  States,  the  rocks  in 
Laurens  County  are  so  deeply  covered  with  soil  that  it  is  difficult 
to  trace  them. 


April  30. 

Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Twentj'-eight  members  present. 

A  paper  entitled  ''Elements  of  the  Sidereal  System,"  by  Jacob 
Ennis,  was  presented  for  publication. 

The  Bridging  Convolutions  in  the  Primates. — Dr.  A.  J.  Parker 
remarked  that  the  plis  de  passage  of  Gratiolet,  the  annectant, 
bridging  or  transition  convolutions  of  the  English  anatomists, 
are  small  and  in  many  cases  concealed  convolutions  passing  from 
the  occipital  to  the  temporal  and  parietal  lobes.  Gratiolet  attached 
great  importance  to  these  7^Zi«  de  passage  as  points  of  diagnosis 
in  different  brains.  He  distinguished  altogether  six  of  these 
transition  convolutions,  four  external  and  two  internal.  The  two 
internal  connect,  according  to  him,  that  portion  of  the  occipital 
lobe  known  as  the  cuneus,  with  the  mesial  portion  of  the  brain 
directly  in  front  of  the  parie to-occipital  fissure;  the  so-called 
lobulus  priBCuneus  of  most  authors.  He  called  these,  respectively, 
the  superior  and  inferior  internal  pli  de  passage.  The  four  ex- 
ternal plis  de  passage  pass  from  the  lateral  portion  of  the  occipi- 
tal lobe  to  join  the  convolutions  of  the  parietal  and  temporal 
lobes.     He  named  these  the  first  or  superior  external  pli  de  pas- 
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NOTICE  OF  THE  LATE  DB.  PICKERnre. 

II Y  W.  S.  W.  RL'SniENBERUER,  M.P. 

It  ift  a  custom  of  this  Society  to  announce  the  death  of  ertrr 
nxMnlxT  or  correspondent  when  it  occurs,  without  accoin|isinviDZ 
the  announcement  with  a  notice  of  his  career.  From  this  custom 
may  lie  excepted  those  meinlKM's  who  have  hcen  con8|>ioiion9  lij 
tiieir  Nuccess  in  the  cultivation  of  natural  science,  or  who  luire 
won  tlie  general  approbation  of  the  Academy  by  generous  c(Hh 
tribntion  towanis  the  advancement  of  science,  or  who  have  lanzvlr 
aided  the  prc>jri-ess  of  the  Society  by  their  labors. 

For  suclt  reasons  it  seeuis  appropriate  that  the  archives  of  tbe 
Society  sliouM  contain  a  record  to  show  why  his  coiitcm|K>rarr  a»l 
fellow-members  entertained  sentiments  of  sincere  re8|>ect  aud  o^r- 
dial  esteem  for  the  late  Or.  Charles  Pickering, 

The  records  show  that  Charles  IMckering,  M.D.,  of  Salem,  Msmu 
was  elected  a  correspondent  of  this  Society  Nov.  28,  Is2»>.  lie 
had  then  just  entered  the  twenty-second  year  of  his  aj;e.  Karlj 
in  tlie  following  year  (1iS2T),  he  U'came  a  resident  of  P.hiladelpbis. 
and,  therefore,  a  mcmlter.  From  that  <late  until  1838  he  wa^  mrvlr 
absent  from  any  meetinjx  of  the  Academy. 

At  that  time  the  details  of  the  affairs  of  the  Society  werv  ohi- 
ducted  ehietly  by  stamiing  committees.  Dr.  rickcring  servmi  on 
the  /«>f>lii;^ir:il  Committee  from  DecemlK'r  :!"),  I8:27«  until  Jauiiarr. 
l^.'W,  ten  years;  on  the  Ibitanical  Committee  from  Deo.  2^.  l^H 
(of  wliieh  he  was  the  chairman  from  Jan.  l8«3.'l),  until  Jan.  1^7, 
ei^ht  \«:us:  on  the  i^ublication  (*ommittee  from  Dec.  18:2*.^  unta 
lUv.  \^i:\,  four  yeiirs;  and  on  the  Library  Committee  from  Jib. 
l^:iT  until  .Jan.  \s:\^,  om>  year. 

He  \\:is  I,ibrari:in  from  I>ec.  is-JS  until  Dec.  1833.  five  vean: 
and  :i  ('ur:it<»r  fnun  Dec.  \sXi  until  Dec.  ls;J7,  four  3'ears. 

Tile  1  ecu  id  tills  US  that  lie  di**<-har(red  taith  fully  and  etlicieatlj 
tlie  duties  of  :ill  the  positions  to  which  he  was  ap|H>iute«l. 

To  IM*.  l*ii'kerini>;  was  intrtiMte<l  the  transfer  to  the  Acailcmj  of 
the  threat  eojlfetion  of  plants  lH><]ueatlied  by  the  Rev.  Lewis  Darvi 
Von  S<-linriiiit/.,  who  died  in  ls:;4.  lie  prepared  a  catalogue  of 
American  plants  in  the  collection  of  the  Academy*,  and  pre»vnlcu 
it  at  the  stated  meetin^^  held   May  l.j.  Kl\.     Those  plants  which 
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some  Simian  brains  two  convolutions  are  present  as  described  by 
Ecker,  whilst  in  other  brains  only  one  can  be  distinguished.  Thus, 
in  one  specimen  of  the  brain  of  Macacus  nemestrinus,  but  a  singlCi 
convolution  was  present,  passing  from  the  lower  part  of  the  lobu- 
lus  praecuneus  backwards  to  join  the  occipital  lobe.  This  convo- 
lution was  in  shape  like  the  letter  S,  the  anterior  arch  being 
directed  downwards  and  inwards,  the  posterior  arcii  upwards  and 
outwards.  The  anterior  portion  of  this  convolution  evidently 
corresponds  to  the  superior  internal  pli  de  passage ;  whilst  the 
posterior  arch  corresponds  to  the  convolution  which  Ecker  terms 
the  gyrus  occipitalis  primus,  and  which  Gratiolet  and  other  writers 
have  also  separately  designated  under  the  name  of  the  superior 
external  pli  de  passage^  the  superior  annectant,  bridging,  connect- 
ing convolution  of  the  English  anatomists,  Huxley,  Turner,  Rol- 
leston,  and  Marshall.  He  had  found  the  same  condition  of  things 
in  several  other  brains,  specimens  of  Macacus  cynomolgos^  Cercopi' 
thecus  callitrichus^  and  in  Cebus  apella.  In  most  brains,  however, 
two  convolutions  are  to  be  found,  an  anterior,  inwardly  arched, 
and  a  posterior  outwardly  arched,  corresponding,  as  had  been 
already  stated,  with  the  anterior  and  posterior  portions  of  what  is 
in  some  brains  a  distinct,  single,  and  separate  convolution. 

With  regard  to  the  development  and  relations  of  the  superior 
^x\.evnvi\  pli  de  passage  considerable  confusion  exists.  This  is  the 
convolution,  which,  lying  concealed  in  most  of  the  Simians  under 
that  portion  of  the  occipital  lobe  known  as  the  operculum,  develops 
in  the  higlier  Apes,  in  Man,  and  Ateles  upwards  and  divides  the  fis- 
sura  perpendicularis  into  two  parts.  tJntil  recently %only  one  of 
the^e  divisions,  the  parieto-occipital  fissure,  has  been  recognized. 
Thus  Marshall,  following  Gratiolet,  in  describing  the  brain  of  a 
Bush  woman  calls  the  lateral  portion  of  the  parieto-occipital  fissure 
the  external  perpendicular  fissure,  thus  identifying  this  with  the 
extenial  perpendicular  of  the  Simian  brain.  This  identification 
is  incorrect,  or  at  least  this  lateral  portion  of  the  parieto-occipital 
can  be  considered  as  corresponding  to  only  a  small  portion  of  the 
external  perpendicular  fissure.  The  fissure  which  represents  the 
external  perpendicular  is  pushed  backwards  by  the  development 
of  this  convolution,  and  is  found  situated  apparently  on  the  occi- 
pital lobe  and  continuous  with  the  interparietal  fissure.  Pansch 
appears  to  be  the  first  who  gave  a  correct  description  and  com- 
parison of  this  portion  of  the  human  brain,  and  he  has  since  been 
followed  by  Ecker.  Bi.schoff  identifies  the  internal  perpendicular 
correctly,  but  he  introduces  fresh  confusion.  In  the  foetus  he  re- 
cognizes the  presence  of  the  external  perpendicular  fissure,  but 
states  that  it  disappears  in  the  eighth  month.  This,  however,  is 
hy  no  means  the  case.  In  five  foetal  brains,  at  the  end  of  the 
eighth,  Dr.  Parker  liad  found  this  fissure  distinct  and  well- 
developed,  and  in  all  adult  brains  which  he  had  studied  he  had 
found  it  well  marked.    In  the  brain  of  the  foetus,  at  the  end  of  the 
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ticultiirril  .Society  Fob.  1830,  and  servcnl  till  Sept.  1837,  when  be 
rcKJ^iioil. 

Ill  conjunction  with  James  11.  Dana,  Dr.  Pickering  reaiK  Feb. 
20,  ls:{s,  lit'fore  the  Yale  Natural  llistorj'  Society',  of  which  h< 
Was  a  meriiU-r,  a  *'  I)4'Scrii»tion  of  a  Crnstaccous  Animal  bvlonsing 
to  \\\v  jxt'inis  (.'aliirtis,  ('.  Anicricanus,"  which  occupies  forl\*  pa:;M 
of  vol.  xxxviii.  of  Silliman's  Journal. 

I>r.  I*icl\erinir  was  appointoil  a  member  of  the  scientific  corp« 
attar*hi;il  to  the  ruit(Ml  States  Kxplorin*;  Kxpcdition,  iimler  com- 
mand of  Tiieutenant  (Miarles  Wilkes.  He  was  placeil  on  hoard  of 
tlie  11air-^hi|)  Vincennes.  The  expedition  sailed  from  Hamptott 
r»<»ads  Aii;^ust  \\K  1>^.'5*<,  and  arrived  off  San<l3'  Hook,  N.  Y.,  June 
10,  l^tiJ,  after  an  absence  of  nearlv  four  years.  He  is  recorde«i 
ainoni^  iho-ie  present  at  the  stated  meeting  of  the  Academy.  July 
r>lli,  and  friMpienlly  afterwiirds  until  he  again  went  abroad.  The 
first  reeonl  of  his  presenee  afl^yr  his  return  is  May  20,  1845.  an-l 
from  tliat  dale  lu-  occasionally  attended  meetings  every  3'ear-  lie 
was  l:i*il  prest-nl  November  7,  187*^ 

(Jelober  11,  l^l.J,  Dr.  IMckcring  left  Boston  and  visitcil  EgypU 
Antbin.  India,  ami  the  eastern  part  of  Africa,  for  the  sake  of 
extending;  and  verifvinu:  observations  made  while  attache<l  to  the 
Vnited  States  Kxplorini^  Kxpedition.  Upon  his  return  he  scttlfd 
in  pMiston,  an<l  prei)ared  his  '*  Kaces  of  Man  and  their  Geographi- 
cal distribution,'^  quarto,  jip.  417,  published  I)}'  Charles  C.  Littk 
and  James  IWown,  Uoston,  1^4^,  being  vol.  ix.  of  the  Exploring 
Kxpedition. 

Ill  I^.')U  he  contribute*!  a  jiapcr,  **  Enumeration  of  the  Kaces  of 
Man,"  U>  the  Kdinburgh  New  Philosophical  Journal,  vol.  xlviii. 

Mis  work,  entitled  "The  (ieoixraphieal  I>istrihuiion  of  A ni malt 
and  Plants,'*  quarto,  pp.  lMi>,  being  vol.  xv.  of  the  Kxploriug  Ex- 
ptdition,  was  published  by  Little  k  Hrown,  Boston,  1854. 

In  the  Prt>eeedings  of  the  American  Academy  of  Arts  aod 
SririKT-^  :ire  recorded  his  observations  on  the  Kgj'ptian  computa- 
tion of  Tiinr,  net.  1S4*.»;  on  the  Kgyptian  Astronomical  Cj'clf. 
May,  l^.'iU;  on  Sulphur  Vapor,  Dec.  !♦,  185fi;  on  the  Coptic 
A1i'!im1m-i,  Mnreli  *<,  \<)\^\  on  tlie  <ieographical  DIstributioa 
<»f  Sp.  «i.s,  March  'J*J.  l^.'iH.  antl  Dec.  II,  ISf.O;  and  on  the  Jewish 
r:iltii.|:ir.  Oet.  11,  1^<; I.  At  the  request  of  the  Sceretarr  of 
tlir  1 11^;  it  lit  ion  In*  prepared  a  p-iper  **(>n  the  Gliildon  Mummy 
Cii-^e   in   ihr   MuMiini  of  the  Smithsonian  Institution/*  in  Juiw. 
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ON  A  NEW  SPECIES  OF  SPONGE. 
BY  ALPHEUS  HYATT, 
^plyiiiia  pedieellata,  Hyatt.     (Plate  1.) 

This  species  is  founded  upon  three  specimens,  two  in  the  collec- 
"tion  of  the  Academy,  and  one  in  tlie  collection  of  tlie  Boston 
Society  of  Natural  History'.  Locality  is  unknown,  but  probably 
lEast  Indies. 

The  forms  are  all  fistular,  and  from  a  foot  to  sixteen  inches 
long,  though  not  more  than  one  and  one-eighth  inch  in  diameter. 
"The  basal  portion  is  almost  solid,  and  is  composed  of  huge  verti- 
cal fibres  connected  b^^  very  short  horizontal  branches,  the  mesh 
l)eing  very  small. 

The  walls  of  the  tubes  are  built  up  out  of  a  thin  network  of 
£bres  of  two  kinds.  The  inner  part  is  a  sheet  of  fibre,  whicli  sur- 
Tounds  the  tube  itself;  the  outer  part  is  composed  of  palmate  ex- 
tensions of  the  inner  sheet  which  anastomose  with  each  other  in 
«very  direction.  In  this  way  they  give  a  cellular,  or  open  frill- 
like aspect  to  the  walls,  since  the  cells  or  frills  open  more  widely, 
or  flare  outwardly.*  The  mesh  in  most  parts  has  a  qnadragonal 
form,  but  not  infrequently  has  also  the  usual  pentagonal  or  hexa- 
gonal outline  common  in  most  species  of  Aplysina.  The  fibres 
are  hollow,  but  tiiis  is  much  larger  in  the  vertical  or  primary  fibres 
than  in  the  secondary  or  horizontal  fibres.  The  hollows  of  the 
primary  fibres  are  universally  filled  with  debris,  but  the  cavities 
in  the  secondary  fibres  are  entirely  free  from  foreign  matter. 

Another  very  curious  peculiarity  is  observable  in  the  structure 
of  the  fibres.  The  central  core  of  debris  in  the  primary  fibres  is 
surrounded  by  a  cement,  apparently  of  keratode.  This  may  be 
seen  where  the  secondary  fibres  branch  off  from  the  primary  as  a 
continuous  layer  running  across  the  open  face  of  the  secondary 
fibre. 

The  size  of  the  cavity  in  the  primary  appears  to  be  dependent 
upon  the  quantity  of  the  debris  in  the  primary  fibres,  since  in  one 
preparation  the  cavity  of  the  primary  fibres  became  as  small  as  in 

'  This  characteristic  is  not  shown  in  the  figures,  which  give  the  walls  a 
solid  aspect  they  do  not  naturally  possess. 
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the  secondary  fibres  whenever  the  core  of  debris  failed  in  con- 
tin  uit3\ 

The  diameter  of  this  hollow  varies  normally  from  one-jialf  to 
one-eighth  of  the  whole  diameter. 

These  facts  lead  to  the  conclusion  that,  if  this  species  lived 
where  the  water  contained  no  sediment,  we  should  find  the  fibres 
with  an  exceeding  small  central  cavity.  The  concentric  coats  of 
keratode  comprising  the  fibre  are  of  two  kinds  as  is  usual,  those 
which  are  primarily  formed  by  the  derm  and  those  subsequently 
deposited  b}'  the  meso-derm,  the  former  being  lighter  colored, 
and  occupying  the  interior,  and  the  latter,  in  the  specimens  ex- 
amined, very  dark  colored  and  with  an  exceedingly  fibrous  aspect. 

This  thickening  of  the  walls  of  the  fibre  by  meso-dermic  deposits, 
and  the  small  size  of  the  central  cavity,  are  similar  to  the  charac- 
teristics of  Verongia^  to  which  also  the  form  of  the  fibre,  rounded 
rather  than  flattened,  approximates. 

This  species,  therefore,  presents  a  mingling  of  some  of  the  cha- 
racteristics of  Verongia  and  Aplysina^  and  also  possesses  a  curious 
resemblance  to  the  true  Spongiae  in  the  habit  of  taking  debris  into 
the  core  of  the  fibre. 

This  mingling  of  characteristics  led  me  at  first  to  the  supposi- 
tion that  it  was  a  new  genus. 

Upon  reflection,  however,  I  do  not  think  that  these  character- 
istics justify  its  separation  from  the  genus  Aplysina. 

Tiie  peculiar  arrangement  of  the  fibres  in  sheets,  and  their  re- 
semblance in  structure,  far  outweigh  all  other  characteristics,  and 
give  a  peculiar  aspect  to  the  surface  which  I  believe  is  confined  to 
the  members  of  the  genus  Aphjsina,  It  is,  however,  a  very  re- 
markable species,  and  this  justifies  its  publication  in  spite  of  the 
uncertainty  about  the  locality. 
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May  1. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Thirty-six  persons  present. 

A  paper  entitled  "  Descriptions  of  New  Species  of  American 
Bees,"  by  E.  T.  Cresson,  was  presented  for  publication. 
The  death  of  Robert  Frazer,  a  member,  was  announced. 

On  Lepidurus  Gouesii^  Pack. — Dr.  A.  S.  Packard  placed  on 
record  tlie  occurrence  of  Lepidurus  Couesii  in  northern  Utah. 
The  species  had  not  before  been  found  south  of  northern  Montana, 
near  the  Milk  River.  The  determination  was  based  upon  a  speci- 
men of  a  female  with  eggs,  sent  to  him  b*y  the  Academy  for  exami- 
nation. 

The  President  read  the  following : — 


d 
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NOTICE  OF  THE  LATE  DB.  FICKEBINO. 

BY  W.  S.  W.  RU8CHENBERGER,  M.D, 

It  is  a  custom  of  this  Society  to  announce  the  death  of  every 
member  or  correspondent  when  it  occurs,  without  accompanying 
the  announcement  with  a  notice  of  his  career.  From  this  custom 
may  be  excepted  tliose  members  wlio  liave  been  conspicuous  by 
their  success  in  the  cultivation  of  natural  science,  or  who  have 
won  the  general  approbation  of  the  Academj^  by  generous  con- 
tribution towards  the  advancement  of  science,  or  who  have  largely 
aided  the  progress  of  the  Society  by  their  labors. 

For  such  reasons  it  seems  appropriate  that  the  archives  of  the 
Society  should  contain  a  record  to  show  why  his  contemporary  and 
fellow-members  entertained  sentiments  of  sincere  respect  and  cor- 
dial esteem  for  the  late  Dr.  Charles  Pickering. 

The  records  show  that  Charles  Pickering,  M.D.,  of  Salem,  Mass., 
was  elected  a  correspondent  of  this  Society  Nov.  28,  1826.  He 
had  then  just  entered  the  twentj'-second  jear  of  his  age.  Early 
in  the  following  year  (1827),  he  became  a  resident  of  P.hiladelphia, 
and,  therefore,  a  member.  From  that  date  until  1838  he  was  rarely 
absent  from  any  meeting  of  the  Academy. 

At  that  time  the  details  of  the  affairs  of  the  Society  were  con- 
ducted chiefly  by  standing  committees.  Dr.  Pickering  served  on 
the  Zoological  Committee  from  December  25, 1827,  until  January, 
1838,  ten  years;  on  the  Botanical  Committee  from  Dec.  28,  1828 
(of  which  he  was  the  chairman  from  Jan.  1833),  until  Jan.  1837, 
eight  years;  on  the  Publication  Committee  from  Dec.  1829  until 
Dec.  1843,  four  j^ears;  and  on  the  Library  Committee  from  Jan. 
1837  until  Jan.  1838,  one  year. 

He  was  Librarian  from  Dec.  1828  until  Dec.  1833,  five  j'ears; 
and  a  Curator  from  Dec.  1833  until  Dec.  1837,  four  j^ears. 

The  record  tells  us  that  he  discharged  faithfully  and  eflUciently 
the  duties  of  all  the  positions  to  which  he  was  appointed. 

To  Dr.  Pickering  was  intrusted  the  transfer  to  the  Academy  of 
the  great  collection  of  plants  bequeathed  by  the  Rev.  Lewis  David 
Von  Schweinitz,  who  died  in  1834.  He  prepared  a  catalogue  of 
American  plants  in  the  collection  of  the  Acadeni}',  and  presented 
it  at  the  stated  meeting  held  May  13, 1834.     Those  plants  which 
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were  previousl}'  in  the  collection,  many  of  them  Mr.  NuttalFs 
types,  he  intercalated  in  the  Schweinitz  herbarium,  attaching  an 
appropriate  label  to  each.  On  the  24th  of  March,  1835,  on  motion 
of  Prof.  H.  D.Rogers  it  was  unanimously  resolved,  "That  the 
thanks  of  the  Society  be  awarded  to  Dr.  Charles  Pickering  for  the 
highly  successful  manner  in  which  he  has  executed  the  very 
arduous  task  of  collating  and  arranging  the  extensive  herbarium 
of  the  Academy." 

The  work  done  by  Dr.  Pickering  has  contributed  much  to  facili- 
tate the  labors  of  his  successors  in  the  botanical  department  of  the 
Academy. 

On  the  26th  of  Jan.  1836,  on  motion  of  Dr.  Samuel  George 
Morton  it  was  unanimously  resolved,  "  That  the  grateful  thanks 
of  the  Institution  be  tendered  to  Dr.  Pickering  for  his  voluntary 
jonmey  to  New  Harmony,  the  fiiithful  execution  of  the  trust  re- 
posed in  him  of  selecting  from  the  library  of  Mr.  Maclurc  such 
Works  as  were  designed  for  the  Academj^,  and  for  the  prompt  and 
successful  arrangements  made  by  him  for  the  transportation  of 
said  books  to  this  city." 

The  mission  just  referred  to  occupied  Dr.  Pickering  about  three 
months,  and  brought  to  the  Academy's  library  an  addition  of 
&bout  2300  volumes  of  valuable  scientific  works. 

The  services  of  Dr.  Pickering  to  the  Academy  were  important 
in  every  sense,  and  are  worthy  of  grateful  remembrance. 

While  laboring  for  the  Academy,  lie  qualified  himself  perfectly 
"to  discharge  eflSciently  those  duties  which  devolved  upon  him  in 
1838,  when  he  became  a  member  of  the  United  States  Exploring 
expedition.  The  means  and  facilities  requisite  for  the  instruction 
and  training  of  students  of  natural  science  were  at  that  period  no- 
'Where  in  the  country  more  ample  than  in  the  Academy;  and  it  is 
l>elieved  that  at  this  time  they  are  not  better  in  any  other  institu- 
tion in  the  United  States. 

On  the  19th  of  October,  182T,  Dr.  Pickering  i^ead,  at  a  meeting 
of  the  American  Philosophical  Society,  a  paper  "  On  tlie  Geo- 
graphical Distribution  of  Plants,"  which  was  published  in  the 
third  volume  of  the  Transactions  in  1830.  He  was  elected  a 
member  of  the  American  Philosophical  Society  Jan.  15,  1828,  and 
resigned  m  Nov.  183T. 

He  was  elected  Recording  Secretary  of  the  Pennsylvania  Hor- 
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ticultnral  Society  Feb.  1830,  and  served  till  Sept.  1837,  when  he 
resiorned. 

In  conjunction  with  James  H.  Dana,  Dr.  Pickering  read,  Feb. 
20,  1838,  before  the  Yale  Natural  Historj'  Society,  of  which  he 
was  a  member,  a  "  Description  of  a  Crustaceous  Animal  belonging 
to  the  genus  Caligus,  C.  Americanus,"  which  occupies  forty  pages 
of  vol.  xxxviii.  of  Silliman's  Journal. 

Dr.  Pickering  was  appointed  a  member  of  the  scientific  corps 
attached  to  the  United  States  Exploring  Expedition,  under  com- 
mand of  Lieutenant  Charles  Wilkes.  He  was  placed  on  board  of 
the  flag-ship  Yincennes.  The  expedition  sailed  from  Hampton 
Roads  August  19,  1838,  and  arrived  off  Sandy  Hook,  N.  Y.,  June 
10,  1842,  after  an  absence  of  nearl}'^  four  years.  He  is  recorded 
among  those  present  at  the  stated  meeting  of  the  Academy,  July 
5th,  and  frequently  afterwards  until  he  again  went  abroad.  The 
first  record  of  his  presence  after  his  return  is  May  20,  1845,  and 
from  that  date  he  occasionally  attended  meetings  every  year.  He 
was  last  present  November  7,  1876. 

October  11,  1843,  Dr.  Pickering  left  Boston  and  visited  Egypt, 
Arabia,  India,  and  the  eastern  part  of  Africa,  for  the  sake  of 
extending  and  verifying  observations  made  while  attached  to  the 
United  States  Exploring  Expedition.  Upon  his  return  he  settled 
in  Boston,  and  prepared  his  "  Races  of  Man  and  their  Geographi- 
cal Distribution,"  quarto,  pp.  447,  published  by  Charles  C.  Little 
and  James  Brown,  Boston,  1848,  being  vol.  ix.  of  the  Exploring 
Expedition. 

In  1850  he  contributed  a  paper,  "Enumeration  of  the  Races  of 
Wan,"  to  the  Edinburgh  Xew  Philosophical  Journal,  vol.  xlviii. 

His  work,  entitled  "  The  Geographical  Distribution  of  Animals 
and  Plants,"  quarto,  pp.  212,  being  vol.  xv.  of  the  Exploring  Ex- 
pedition, was  published  by  Little  &  Brown,  Boston,  1854. 

In  the  Proceedings  of  the  American  Academy  of  Arts  and 
Sciences  are  recorded  his  observations  on  the  Egyptian  computa- 
tion of  Time,  Oct.  1849;  on  the  Egyptian  Astronomical  C3'cle, 
May,  1850;  on  Sulphur  Yapor,  Dec.  9,  1856;  on  the  Coptic 
Alphabet,  March  8,  1859;  on  the  Geographical  Distribution 
of  Species,  March  22,  1859,  and  Dec.  11,  1860;  and  on  the  Jewish 
Calendar,  Oct.  11,  18G4.  At  the  request  of  the  Secretary  of 
the  Institution  he  prepared  a  paper  ''On  the  Gliddon  Mummy 
Case  in   the  Museum  of  the  Smithsonian  Institution,"  in  June, 
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186T,  which  is  published  in  vol.  xvi.  of  the  Smithsonian    Con- 
tributions to  Knowledge. 

The  "Geographical  Distribution  of  Animals  and  Plants.  Part 
II.  Plants  in  their  Wild  State,"  quarto,  was  published  b}'  the 
Naturalists'  Agency,  Salem,  18t6.  It  is  preceded  by  a  note, 
"  The  following  524  pages  comprise  about  one-half  of  a  prepared 
volume,  the  printing  of  which  was  suspended  in  1860. — Charles 
Pickering." 

The  great  work  of  Dr.  Pickering's  life.  The  Chronological  His- 
tor3'  of  Plants,  to  which  lie  had  devoted  sixteen  years  of  laborious 
research,  was  onlj'  recently  completed,  and  is  now  passing  through 
the  press. 

This  imperfect  summary  of  work  completed  is  sufficient  evi- 
dence of  his  unremitting  industr^*^,  and  suggests  that  he  fully 
utilized  his  opportunities  to  qualify  himself  for  research  during 
the  ten  years  he  zealously  wrought  in  the  offices  and  on  the  com- 
mittees of  the  Academy.  He  was  certainly  a  distinguished 
alumnus  of  the  Institution. 

Dr.  Pickering  was  characterized  by  imperturbable  firmness  of 

purpose,  and  by  his  loyalty  to  truth,  and  integrity  in  every  sense. 

Be  WHS  extremely  modest,  averse  to  parade,  and  remarkably  free 

from  pretension  of  every  kind.     His  acquirements  were  extensive, 

'varied,  and  minutely  accurate.      His  friends  loved  him  for  his 

unaggressive,  always  tranquil  temper,  and  his  obliging  disposition. 

To  this  imperfect  outline  of  Dr.  Pickering's  scientific  career, 

"Lhough  a  thing  apart,  may  be  added  a  few  words  on  his  heredit3^ 

Colonel  Timoth^'^  Pickering,  his  grand  father,  was  native  of  Salem, 

J^fass.,  but  his  active  participation  in  the  Revolution  brought  him 

to  Philadelphia.     He  served  in  the  army,  took  part  in  the  battles 

of  Brandywine  and  Germantown,  and  was  present  at  the  surrender 

of   Yorktown.     He  was  appointed   Postmaster-General,  August, 

1792;  Secretary  of  War,  Jan.  1795;  and  Secretary  of  State,  Dec. 

1795,  from  which  office  he  was  removed  May  12, 1800,  by  President 

John  Adams.     His  son,  Timothy  Pickering,  Jr.,  the  father  of  Dr. 

Pickering,  was  born  in  this  city,  Oct.  1,  1779.     He  graduated  at 

Harvard   College;    was   appointed   a   midshipman    in   the   nav}'^ 

Jan.  17,  1799,  served  creditably  one  cruise  under  command  of  the 

famous  Stephen  Decatur,  and  resigned  May  2, 1801. 

His  father.  Colonel  Pickering,  had  acquired  extensive  tracts  of 
"wild  lands'' in  western  Pennsvlvania.     Finding  himself  in  re- 
12 
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iij<'!iiiritir»ns  of  the  orlfit:il  |>I:iiios.  The  iininheringof  the  meri*Iiani 
^)l<»l]!«l  tn'iriii  nt  llii-  iiitcr^L'ttioii  of  llic  nu-diau  Hue  of  the  ;rfilaxr 
ill  or  ii<:tr  Orion;  :iii«l  llie  iiiiinher.s  shoiihl  Ih.*  iiU*iitieaI  with  tn"<« 
on  til*-  liiiMlian  liiieoftht*  ;::ilaxy.  Tlic  niiinheriiig  of  the  iiarallv-U 
!«hoiii«]  lit'iiin  III  tli«*  iiurtli  galactic  iH>Ie,  aw\  continue  t<i  l««i'. 
Tln.y  -h'HiM  ri-:iil  S.  N.  T.  I>.,lhfit  is,  si<k*real  north  polar  di?»Tanc^. 
A-^  tiM-  olijtrt  r;f  these  si'leTral  irlolies  must  he  to<ll»t:over  the  rtai 
iiat  iiif  of  >i'h>:'r:il  inotioiis,  ^o  tlios(*  stars  alone  which  have  kii*»vn 
projii-r  ii)oti«>ns  ^hoiiM  he  adinltttMl  on  the  •^hilM.'s.  All  el»e  wouM 
oiilv  «-«infii-r  llie  attiMition  ami  ohstniet  cliscoverv. 

Stv»  nth.   To  cliseover  which  way  aroinul  the   Milky    Way  rs 
volve-,  i-*  a  ixrainl  o!»jeet.     It  nuif»t  revolve  in  its  own  plane  like 
a  ^r»:il  whrel.     Tliis  is  ahsoliitelv  necessary  from  the  fact  nf  ibe 
interuMavitalion  of  the  stars.     I>iit  with  the  swiftest  stellar  ve!<x-i- 
tics  y<-t   kniiwn.  say  .'iuno  miles  [>cr  minute,  ahout  40  \'ears  wouM 
he  r«'<|Mire<l  f«>r  tiie  LTalartii;  stars  to  move  throu4rli  one  secon*!  uf 
an-.     Tiifn-fore  we  have  nt)  present  <lata  to  learn  anytliinix  of  I  lie 
L''il:i('ti<'   rrvoj  III  ions  from   its  own   stars.     Hence   to    attain  oar 
]»ur)Mf<.i%  we  niii^l  >tiiily  the  motions  of  the  larger  ina^nitUiie  stirs 
whifh  are  sitiiate<l  in  the  ilire<'tion  of  the  galaxy.     ]{ecau>e  uiimy 
of  these  mu-t  have  tin'  same  motion  as  the  galaxy  its^'lCi  eH|K»ciaIly 
thosf  f:ir  out  toward  the  <;aiaxy ;  therefore,  the  more  distant  stars 
in  thi'  <lire(*tion  of  the  gahixy,  especially  those  with  very  ^lov 
proper  motions,  will  ^ive  us  the  most  information. 

Kii^hth.  One  of  tlic  fuinlamental  elements  in  sidereal  astroiiomr 
is  th«'  point  in  spaee  toward  whieii  our  sun  id  tenilin«^.  The  hijii 
inip«>rtan('e  of  this  element  is  seen  in  the  fact  that  our  sud's 
niotiiii)  nlinrures  an<l  altiTs  the  apparent  motions  of  many  stars 
^i\iiii:  Millie  of  tiiem  retrograde  motions,  tiie  same  as  our  Karth'i 
motion  ill  jis  orhit  imparts  n-trotrrade  motions  to  tlie  planets, 

Smiiii*  .-istri>noiiii-rs  of  the  hi^lie^t  repute  have  cntertaineil  the 
opiiiinh  that  our  ^iiii  is  moxiiiir  toward  a  point  in  the  coustclLili<)a 
III  K'nii-H.  liiit  thi-o  opinion  is  fi>unded  on  the  supposition  ttul 
all,  or  iirarly  all  the  stars,  an*  relatively  stationary  in  space,  an  J 
ih:it  tiitir  ol)si>rv«'d  proper  motions  are  only  apparent,  and  tlul 
tlity  air  fMii-MMi  hy  our  suiTs  motion.  Hut  this  supposition  it 
al>MVc  ;d|  ihihi^s  inailniisNihlc;  for  there  is  no  c(»nceivable  rt*a4itn 
^^  hy  nli  tlirnihir  st.-ir<«  ^hoiiM  not  in  'general  have  Vidoeities  e«|uii 
to  our  *»iiii'-.     Nr\irt ill  Ir-^N,  tlie  di-^eu^sions  on  this  |>uint   ui*y 
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May  U. 
Mr.  Tnos.  Meehan,  Yice-Prcsidcnt,  in  the  chair. 
Thirty-one  persons  present. 
The  death  of  Prof.  Jos.  Henry,  a  correspondent,  was  announced. 

On  Parasitic  Worms  in  the  Shad. — Prof.  Leidy  stated  that 
during  the  last  month  he  had  received  letters  and  specimens,  from 
New  York,  Trenton,  Norfolk,  and  elsewhere,  with  information 
that  the  shad,  this  season,  was  much  infested  with  worms.  Two 
of  the  writers,  physicians,  had  expressed  apprehension  in  regard 
to  the  parasites,  and  supposed  that  they  had  traced  several  cases 
of  illness  to  the  use  of  shad  which  they  suspected  had  been  infested 
with  the  worms. 

The  worm  has  long  been  known  in  Europe  as  a  parasite  of  the 
herring,  mackerel,  cod,  salmon,  and  other  food  fishes.  It  is  the 
Filaria  capsitlaria  of  Rudolphi,  or  the  Agamonema  capsularia  of 
Diesing.  Prof.  L.  had  described  it  in  the  Proceedings  of  this 
Academ}'  in  1856,  from  the  shad  and  herring,  and  had  repeatedly 
observed  it  in  the  same  fishes  every  year  since.  It  usually  infests 
the  internal  organs,  and  is  often  observed  encapsulated  in  a  close 
coil,  upon  the  roes,  the  intestines,  and  the  liver.  It  is  from  half 
an  inch  to  an  inch  or  more  long.  Most  individuals  have  a  few 
of  the  parasites,  and  sometimes  they  are  exceedingly  numerous. 
They  appear  not  to  affect  the  health  of  the  fishes  unless  they  are 
very  numerous,  when  the^'  impoverish  their  hosts.  Prof.  L, 
believed  that  the3^  did  not  affect  the  wholesomeness  of  the  fish  as 
food,  and  perhaps  when  cooked  with  the  fish  were  equally  good 
and  nutritious.  Like  others,  he  felt  an  antipathy  to  the  worms, 
and  he  was  in  the  habit  of  scraping  them  off  from  the  roes  of 
smoked  herring  before  eating  these.  He  took  the  opportunity  of 
adding,  what  was  already  well  known  to  naturalists,  that  most 
animals  are  infested  with  parasites,  which  were  transmitted  by 
feeding  on  one  another.  The  remedy  against  transmission  was 
heat.  He  who  uses  only  well-cooked  meats  need  have  no  appre- 
hension of  worms  from  such  food. 

Species  of  EugJypha^  Trinema^  PamphagiiSj  and  Cyphoderia^ 
with  Synonyma  and  Descriptions  of  New  Forms. — Prof.  Joseph 
Leidy  placed  on  record  the  following  sj'nonyms  and  descriptions 
of  new  species  of  Rhizopods : — 

1.  ErGLTPHA  alveolata,  Dujardin,  Carter,  Wallich,  Hertwigand  Lesser, 
Leidy,  Schulze. 

Euglypha  tuberculatum  Dujardin. 

Difflugia  areolata^  D.  acanthophora^  D,  laevigata^  Z).  striolata. 
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D.  Floridx^  D,  pilosa^  D,  violuccensis^  D,  Amphora,  D,  rectangu- 
laris^  D,  Roherti  Muller,  D.  seriata,  2>.  striata,  D.  Shannoniana, 
D.  subaciita,  Ehr. 

Euglypha  laems,  E,  setigera,  Perty. 

Euglypha  ampullacea,  Ilertwig  and  Lesser. 

2.  Euglypha  cfliata. 

Difflugia  ciliata,  D,  pilosa,  Setigerella  ciliata,  S.  pilosa,  Ehr. 
Euglypha  compressa,  Carter,  Leidy,  Scbulze. 

3.  Euglypha  seminulum. 

Difflugia  Seminulum,  D,  Semen,  Assulina  Seminulum,  Ehr. 
Euglypha  brunnea,  Leidy.     Euglypha  tincta,  Archer. 

4.  Euglypha  globosa,  Carter,  Leidy,  Schulze. 

5.  Euglypha  spinosa,  Carter,  Leidy. 

6.  Euglypha  strigosa. 

Difflugia  strigosa,  E 1  ire n berg. 

Frequent  in  sphagnous  swamps  of  New  Jersej'. 

7.  Euglypha  cristata,  Leidy. 

8.  Euglypha  mucronata. 

Narrow,  bottle-shaped,  with  the  fundus  terminating  in  a  long 
spine.  Plates  oval,  overlapping  at  the  borders ;  the  plates  of 
the  mouth  from  4  to  6,  angular  and  dentate  at  the  free  extremity. 
Length  ^th  mm.,  breadth  g^gth  mm.,  mucro  to  g^th  mm.  long. 
Sphagnous  swamps  of  New  Jerse3\ 

9.  Euglypha  brachiata. 

Nearly  like  the  former,  but  without  the  mucronate  fundus,  and 
with  2,  4,  or  6  equidistant,  long  spines  diverging  a  short  distance 
above  the  mouth.  Size  about  the  same  as  the  former,  and  found 
in  same  localities.     Both  forms  are  frequent. 

10.  Trinema  enchelys. 

Trineme,  Dujardin,  1836.     Trinema,  Dujardin,  1838. 

Difflugia  Enchelys,  and  Arcella  hyalina,  Ehrenberg,  1838. 

Trinema  acinus,  Dujardin,  1841,  Perty,  Fresenius,  Claparede 
and  Lachmann,  Leidy,  Schulze. 

Arcella  constricla,  A,  Nidus  Pendulus,  A,  Disphsera,  A,  caudi- 
cola,  A,  Enchelys,  A,  Megastoma,  A,  rostrata.  A,  reticulata,  A. 
seriata,  A.  Pyrum,  Ehrenberg. 

Euglypha  Enchelys,  Wallich.    Euglypha  pleurostoma.  Carter. 

11.  Pamphaous  mutabilis. 

Corycie,  Dujardin,  1852. 
Famphagus  mutabilis,  Bailey,  1853. 
Corycia  (Dujardin)  Clap,  and  Lach.  1858. 
Flagiophrys  scutiformis,  Hertwig  and  Lesser. 
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12.  Cyphoderia  ampulla. 

Diffliigia  Ampulla  (Werneck),  Ehrenberg,  1840. 

Difflugia  Lagena,  D.  Seelandica^  D,  adunca,  D.  alabamensiSj  D. 
•uncinaia^  Ehr. 

Cyphoderia  margariiacea^  Schlumberger,  1845,  Fresenius,  Car- 
ter, Hertwig  and  Lesser,  Leidy,  Schulze. 

Euglypha  curvata^  Perty. 

Lagynis  ballica^  Scliultze. 

Euglypha  margaritacea^  Difflugia  margariiacea^  Euglypha  haU 
tica^  Wall i eh. 

The  following  papers  were  ordered  to  be  printed : — 
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objects  of  inathomatieal  reseaivli,  especially  in  the  f:ice  of  Ihe 
nnnouncenu'Ut,  that  the  stahility  of  our  solar  63'8tein  di'|>eii«U  on 
the  inoveinents  of  all  its  members  in  the  same  plane,  ami  iu  the 
same  direetion. 

When  two  stars  move  with  high  velocities,  in  contrary  <1irec- 
lions,  arounil  the  sidereal  centre,  and  approach  near  to  each  otbt^r, 
thev  will  not  come  in  contact,  nnless  their  lines  of  motion  iiiv«i 
at  the  same  time  in  the  same  i)oint;  hnt  they  may  come  imli^ 
soluhly  within  each  others'  ^ravitatin<r  force,  and  thus  furm  a 
double  star.  So  triple  stars  may  ])e  formed,  and  multiple  atar^ 
and  clusters  with  hundreds  and  even  thousands  of  uieniberA. 

The  ultimate  revolutions  of  such  clusters,  each  one  around  it9 
own  centre,  and  altogether  around  the  general  sidereal  ccntro«arv 
absolute  necessities.  These  motions  must  he  the  reftultants  of  the 
prior  individual  motions,  and  of  the  elfects  of  gravity  from  clo^r 
conti<j:uitv.  To  ft>llow  them  all  by  calculation  will  1)e  a  new  anil 
ditlicult  task.  This  pa|HM'  is  not  desii;ned  to  pnraue  those  math«- 
mat'u'al  processes,  but  onlv  to  indicate  some  of  the  new  and  srranil 
l)n>lil(uis  which  sidereal  astronomy  must  open;  problems  very 
dillerent  IVoin  anv  in  our  solar  sv.^lem. 
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doing  I  will  merely  state  what  have  been  my  own  studies  on  this 
subject  a  few  3'^ear8  past. 

First.  After  learning  the  proper  motion  of  a  star,  the  first  thing 
to  be  done  is  to  lay  down  the  line  of  its  nodes  on  the  plane  of  the 
galax}'.  This  is  in  many  cases  a  most  difficult  task.  But  the 
easier  ones  are  to  be  determined  first;  and  these  are  situated  in 
the  close  neighborhood  of  both  galactic  poles.  After  the  proper 
motions  within  30  degrees  of  both  poles  have  been  finished,  as 
nearly  as  possible  for  the  present,  then  the  other  proper  motions 
more  distant  from  these  poles  will  be  more  advantageously  studied. 
Second.  The  galaxy  must  be  divided  into  360  degrees  ;  because 
the  galactic  plane  must  be  the  basis  of  sidereal  astronomy;  and 
to  this  all  sidereal  motions  must  be  referred.  I  propose  that  the 
initial  point  for  numbering  the  degrees  on  the  galactic  circle  be 
the  point  where  the  median  line  of  the  galaxy  intersects  the  ecliptic, 
near  the  convergence  of  the  three  bright  constellations,  Orion, 
Gemini,  and  Taurus.  From  these  the  numbers  should  run  south- 
eastwardly  until  the  galactic  circle  be  completed. 

Third.  The  median  line  of  the  galaxy  should  be  precisel}'  deter- 
mined.    This  is  necessary  before  we  can  tell  where  it  intersects 
the  ecliptic.     This  median  line  must  be  conspicuously  drawn  on 
all  star  maps  and  celestial  globes,  and  the  galactic  degrees  must 
be  numbered  thereon.     Its  distance  from  a  parallel  great  circle 
tnust  be  accurately  maintained  all  around.     For  on  this  distance 
depends  the  determination  of  our  own  distance  from  the  sidereal 
Centre.     All  this  will  necessitate  a  careful  study  of  the  galaxy — 
its  breadth,  contours,  and  real  position  among  the  stars. 

Fourth  After  finding  as  nearly  as  possible  the  line  of  the  nodes 
of  any  star  on  the  galactic  plane,  the  next  thing  to  be  done  is  to 
rletermine  the  inclination  of  its  orbit  to  that  i)lane.  Here  again 
^e  find  that  the  stars  easiest  to  begin  with,  are  those  nearest  the 
galactic  poles.  The  planes  of  their  orbits  are  nearly  at  right 
angles  to  the  plane  of  the  galaxy. 

Fifth.  After  the  median  line  of  the  galaxy  has  been  ascertained 
and  accurately  drawn,  we  can  then,  and  not  until  then,  determine 
the  positions  of  the  galactic  poles. 

Sixth.  After  establishing  the  sidereal  poles,  it  will  be  important 
that  we  construct  sidereal  globes,  having  parallel  circles  concen- 
tric with  the  poles,  and  also  meridian  lines.  These  will  assist  in 
the  very  important  work  of  finding  the  lines  of  the  nodes,  and  the 
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livnlino.  sli^rlitly  dusky  at  tips;  nbdomen  short.  golden-8crict.*oo.«. 
Len<;tii  .*J2  iiicli. 
Ilnh,  Mexico  (Sumiclirast).     Two  specimens. 

Tetrapedia  abdominalii. 

9. — iU)l)ii«<t,  hlack,  t])c  alHlomon  forniginouA;  sides  of  face.  an>I 
checks  with  a  wliitisli  pubescciu-c ;  tip  of  cly|>Giis,  and  aiitoiin» 
I^'iieath  IirowM  ;  thorax  hroail,  smootii  and  shiniu!^,  lateral  an^li^ 
rif  pri>lhor:ix  promiiK'nt,  suhHptnoso ;  t(>p;nhv  picooiis;  wiii};4  fal- 
cons, siihhyalinc  at  tips,  stigma  and  nerviires  pale,  the  first  recur- 
rent norviirr  unitini;  with  thr  socond  transverse  cubital  nervurf: 
h'<;H  hhick,  with  the  piil)esc'en('e  hhick,  that  on  tips  of  |>obteri<ir 
tihia'  exteriorly  tin«red  witii  ferru<^in()us«  tilual  spurs  )>Iack;  aUl'V 
men  >hort,  hroad  at  Itase,  shin  in*;,  the  apex  frin^jred  fvitli  fiilvoas. 
and  the  ventral  segments  with  h>n<|^  white  pubescence.  Leni^tb 
.:;o  inch. 

\, — Narrow  line  on  side*^  of  face,  most  of  elyi^eiia,  short  tran*- 
verM>  line  above,  labriim,  mandibles  except  tips«  line  on  •«i*a|^f 
bfneath.  line  on  each  side  of  prothorax  above,  postscutelliim.aiii 
lasi  iiiint  of  tar<«i,  vellowish-white ;  scntellnm  with  short  denw 
blaek  pubescence;  win^^.s  paler  than  in  9;  legs  brown,  simple*  tlir 
pubeseence  black  ;  abdomen  llavo-testaceous,  shining:,  the  apical 
se<xments  fringed  with  white  pubescence.     Length  .25  inch. 

Ilnh.  M«'xi«'o  (Sumichrast ).  Two  specimens.  Tliis  s|>ecie«  rv- 
seinliUs  riihnnif'i  Cress,  in  color,  but  has  a  shorter,  broa<1er,  an*i 
more  cnmpMi-t  form,  the  tibial  spurs  are  Idack,  and  the  wiugi  dif- 
ferent Iv  rolored. 

Bombat  Ridinf(tii. 

I  . —  IJiack;  vert«x,  thorax  above  and  laterality,  first  aiNlominal 
seixuMiit  and  \m\^:\\  niiildle  of  second  more  or  less,  clotluil  vitli 
pale  Irmoii-yellow  pu)»es<>ence;  elsewhere  the  pubescence  is  Mack. 
^«inii-M!n«s  the  vellow  oh  base  of  seeond  semneut  extends  nearir 
to  t!,i'  Mpex.nnd  L:eiMrally  m<>re  or  less  divided  |K>steriorl3'«  soiik^ 
titiM-  forniinir  two  spots;  dypeus  smooth  and  |>oH8heil,  tmn*- 
Vi  I'-rly  ihdfiitid  mar  tip;  wiipjs  stained  with  fuscous.      Length 

.:<•  iii'-ii. 

rt._|,,Kr  tlir  tVmale,  f»ut  smaller.     Length  .50-.C0  inch. 

//.//».  W*-.!  ViiLiiiiia.  Numerous  s|H'ciniens  eollceteil  by  Mr. 
.laiMts  !lit|iiii:s.  Allied  to  s* fHtnifus  (*ress.,  which,  however,  ha* 
I  lit-  [•ii)t<-i-<iii-4-  <»f  the  head  entirely  black  antl  that  on  basal  miiid.^ 


I 
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not  be  altogether  barren;  for  the  facts  detected  in  the  discussions 
may  be  turned  to  better  account  with  a  better  theory. 

I  have  clearly  shown  in  my  former  paper  on  "Our  Sidereal 
System"  that  the  point  in  space  toward  which  our  sun  is  moving, 
must  be  sensibly  the  same  during  two  or  three  centuries,  that  is, 
during  all  the  time  in  which  the  positions  of  the  stars  have  been 
accurately  observed  and  recorded.  I  submit  the  following  as  being 
a  better  guide  for  finding  that  point.  As  the  circumference  of  a 
circle,  more  strictly  speaking  a  tangent,  is  alwaj's  at  right  angles 
to  a  radius,  so  the  direction  of  our  sun's  motion,  if  its  orbit  be 
nearly  circular,  must  be  nearly  at  right  angles  to  the  direction 
toward  the  centre  of  our  sidereal  system.  Having  found  that 
centre  approximately,  we  now  know  the  zone  in  the  heavens,  in- 
cluded in  a  few  degrees  on  each  side  of  a  great  circle,  where  to 
look  for  the  point  in  space  to  which  our  sun  is  hastening.  But  if 
the  sun's  orbit  be  strongly  elli[)tical,  and  if  its  present  position  in 
that  orbit  be  not  near  the  apsides,  then  this  zone  in  the  heavens 
must  be  a  little  widened.  Still,  even  if  widened,  we  may  be  happy 
to  know  where  it  lies.  It  must  correspond  very  nearl}'^  with  the 
galaxy.  This  results  from  the  fact  that  the  direction  toward  our 
sidereal  centre  is  nearly  perpendicular  to  the  galactic  plane.  Any 
point  in  the  constellation  Hercules  cannot  be  the  point  we  seek, 
for  it  is  too  far  from  the  galaxy. 

Ninth.  It  will  l>e  an  assistance  to  workers  in  sidereal  astronomy 
to  make  what  may  be  called  sideriums.  These  should  stand  in 
the  same  relation  to  our  sidereal  sj^stem,  that  planetariums  hold 
to  our  solar  system;  but  their  structure  must  be  very  different 
from  planetariums.  We  have  all  seen  during  our  recent  centennial 
celebration  many  little  flags  with  their  staffs  stuck  in  a  central 
ball ;  and  as  their  staffs  were  all  of  the  same  length,  they  formed 
a  globe  of  little  flags.  A  siderium  must  have  a  central  ball  made 
of  soft  wood  or  cork.  In  this  ball  must  be  stuck  thin  sharp- 
pointed  rods,  and  their  outer  ends,  instead  of  flags,  should  bear 
paste-board  arrows,  representing  the  directions  of  stellar  flights. 
On  the  arrow  should  be  written,  or  printed,  the  name  of  the  star, 
as  61  Cygni,  and  the  different  lengths  of  the  arrows  might  aid  to 
show  their  relative  velocities.  The  lengths  of  the  rods  should 
show  the  relative  distances  of  the  stars  from  the  sidereal  centre. 
In  the  cases  of  two  stars  of  the  second  magnitude,  one  in  the 
direction  of  our  sidereal  centre,  and  the  other  in  apposition,  the 
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Bombni  gelidni. 

9. —  Black,  llio  i)ubi'sccnce  long  and  loose;  that  on  oc(*i|>a:«t 
slight  a<lniixtur(j  on  face*  and  vortex,  nnlcrior  margin  of  ineso- 
tliorax,  Hides  of  thorax,  scuti'lluni,  and  first  and  fourth  Si'^zmonis 
of  abdomen,  jialo  yellow  or  ochraeeous;  that  on  secoml  and  tLini 
he<;ments  mostly  fnlvo- ferruginous,  mixed  with  black  on  roithiie 
and  sides;  elsewhere  the  ))uheseencc  is  black;  cl^'iHiiis  s]¥ar«eij 
punetiire<K  lal)rum  witii  fulvous  hair;  wings  stained  with  fiiM.'OU*. 
darker  at  base  and  at  tip  of  marginal  cell ;  tarsi  pale  sericeous, 
fidvous  iK'neath.     Length  .70  inch. 

Jlnh,  Aleutian  Islands  (Henry  K<lwards).  One  si>eciinen.  The 
pul>eseenee  of  tlu^  abdomen  is  longer  than  usual,  and  the  colon 

are  not  verv  decided. 

to 

Bombni  Edwardiii. 

V. —  rdaek;  vertex,  thorax  above  except  disk,  ^idca  of  thonx. 
first  segment  of  abdomen,  basal  middle  of  second,  a|>ex  of  f«»urtb. 
and  sides  of  fifth  clothed  with  a  lemon-yellow  |>ul»escence;  else* 
where  it  is  black  except  a  slight  ailmixture  of  yellow  on  the  fur 
above  anteiime;  di>k  of  mesothorax  smootli  and  ix>lishe«l«  wiKii 
black  pubescence  on  each  sidt*;  wings  stained  with  fuscous*  tiarker 
at  base.     Length  .7(>-.7."»  inch. 

5. —  lilack;  miildle  of  face,  vertex  more  or  less,  mes4>thonx 
anteriorly,  sciitellum,  sides  of  thorax,  femora  lK*neath,  first  sdJ 
fi Mirth  s«'gment^  of  alMlotneii  ainl  venter,  clotlied  witli  pale  vt-llov 
pubcM-enre;  elsewhere  it  i»  black:  wings  8ul>h3'aline,  du««kr  oa 
apitnl  margin  ;  tar^^i  more  or  lo'*  fulvous.      Length  .45  inch. 

^. — Short,  robust,  black:  luad,  thorax  exccjit  a  hlack  lianil 
iM'twteii  the  wiiiLi--,  base  of  Iei:s,  first  abdominal  segment,  faaftsl 
middir  of  second,  and  the  fourtii  and  tlftli  and  venter,  clotboi 
Willi  long  lemon-yellow  pubescence;  elsewhere  it  is  black.  Lengtli 
.10  -.  I.')  inch. 

ll'ih.  <'alifornia,  Vancouver's  Island  (11.  Edwards);  ColortJo 
Moriisoii).     Twilvo  specimen**. 

Bombus  Crotchii. 

.  . —  |;iii'k:  ocriput,  aiitrrior  part  of  thorax  above  as  far  loffi 
i\^  \\w  tt'Li'i'.;!'.  Mild  tin'  si-coiid  '•ri^meiit  of  alMlomeu  except  )»asai 
mJiMlr.  t'lotlud  with  a  pah*  lemoii.\tltijw  pultesconce,  that  on  Ibe 
Iw..  :ipir:d  -•  jnniits  fiilvo-ffrruiiiiuKis ;  elsowhcre  it  14  Mack: 
win  '-^  I'lili 'iiiou^,  \iolaceous.  black  at  base.     Loni;th  .110  inch. 
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Thirteenth.  Sidereal  mathematics  will  open  new  problems  of 
exceeding  grandeur.  In  our  solar  system  there  is  a  controlling 
central  sun,  and  in  the  mundane  and  other  planetary  systems, 
there  is  a  controlling  central  planet.  But  our  sidereal  system  is 
ruled  by  no  central  sun,  and  its  subordinate  clusters,  such  as  the 
Pleiades,  Coma  Berenicis,  those  in  Hercules,  and  many  others  are 
equally  without  a  central  body.  The  common  centre  of  gravity 
in  the  general  system,  and  the  subordinate  local  centres  in  the 
various  clusters,  are  the  controlling  powers.  And  the}^  will 
demand  new  mathematical  processes,  and  lead  to  new  improve- 
ments in  mathematical  science. 

I  have  demonstrated  how  a  revolving  nebulous  globe  may 
abandon  all  its  material  as  rings,  which  ma^'  break  up  into  stars, 
and  how  these  stars  must  continue  to  revolve  in  the  same  paths 
with  the  rings  until  they  be  deflected  from  these  paths  by  pertur- 
bations. 

One  of  the  sublime  problems  of  sidereal  astronomy  will  be  the 
amountof  centripetal  force  in  the  entire  sidereal  system.  This  must 
be  told  by  the  centrifugal  force,  and  this  latter  will  have  to  be  de- 
termined by  the  velocities  of  the  stars  in  their  revolutions,  and  by 
their  distances  from  the  sidereal  centre.  Judging  from  the  extreme 
♦velocities  of  some  stars,  velocities  of  2000  or  3000  miles  per  minute, 
velocities  greater  than  any  in  our  solar  system,  we  must  conclude 
that  the  common  centripetal  force  toward  the  centre  of  our  side- 
real system  is  very  great. 

In  our  solar  system  the  centripetal  force  is  greater  toward  the 
centre  of  the  system ;  but  this  is  not  true  in  our  sidereal  system. 
A  particle  a  hundred  or  a  thousand  miles  below  the  earth^s  surface, 
is  not  impelled  by  gravity  toward  the  earth's  centre,  as  strongly 
as  one  on  the  surface — the  same  principle  rules  in  our  sidereal 
svstem. 

As  the  asteroid  Pallas  has  been  drawn  by  perturbation  as  far 
as  about  35  degrees  from  its  original  plane,  so  it  can  be  shown 
that  perturbations  may  deflect  some  stars  away  from  the  galactic 
plane  so  as  to  revolve  at  right  angles  to  it.  Other  stars  may  be 
deflected  equally  far  in  the  opposite  direction.  Then  these  two 
sets  of  stars  will  revolve  in  opposite  directions  around  the  sidereal 
centre.  And  when  this  happens  to  many  stars,  the  system  must 
become  globular  in  shape,  like  many  nebulae  which  are  distant 
sidereal  sj'stems.     The  dynamics  of  such  S3'stems  must  be  new 
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"i . —  \/.kf:  tl.<'  frmfil*'.  I'lit  miioli  smaller,  and  with  the  rellov 
jii. ri»--i*ri<«:  ofteh  iinH.ii  j'ftlt-r.     Lt-iifflii  .40^.45  inch. 

Jf'ih,  Tolorri'lo.  VancouvHr*'*.  Hritish  America.  This  is  ol''4r!r 
aiii*  <l  to  *^rnnri*iM,  >'%\\  Imii  may  l»e  distinguished  from  that  <^f*t-.« 
liV  Thf;  liroarU-r  M:ick  linri'l  U-tween  the  win^s,  liy  the  rellow  on 
i./ij'4-lltiiii  hf-iiii;  <l:vi(ie:l  iiitii  two  >{»otA,  \*\  tlie  black  paltCMYBcc 
on  K.'f^al  iniiMic*  of  c^cc^'fiii  aU luminal  segment,  bv  the  fifth  i^- 
iri«'iit  \ti:\\\'^  frinire'l  at  apex  with  yellow  hair,  and  by  the  pube«- 
avw'i'  on  |)«>?>lfriur  tihiie  h«-injr  fulvous. 

Bombuf  improbni. 

\, — Hla«'k.  «'!otlitMl  Willi  a  short  dense  lemon-\'clIow  pabescence. 
that  on  (li-k  of  nie'^« 'thorax  more  or  less  hiack,  but  not  ezteniiirz 
lftt«-rallv  to  the  win^s:  face  \vx\  narrow,  t!ie  eves  beini;  unu»uallv 
htp^i' :  win^s  »taiii(;d  with  yellowish  fnsi'oud ;  le^s  clothed  viu 
hl:i<-k  |fiilM*v'«-h('e,  that  on  femora  more  or  less  yellow,  basal  joint 
of  |M»-«terior  tar-^i  fiin^ed  hohind  with  pale  hair;  alNloroea  with  th< 
fourth  and  fifrh  M'lrnients  Mack,  more  or  leAS  fringed  at  apex  with 
\ 4-1  low.  apical  i^rginciits  with  fulvon^i-yellow  pubescence.  Leniitli 
.•".O-.TU  in<h. 

Ilnh.  Colorado  (Morrison).  Two  specimens.  This  has  the 
••ani<;  forni  as  the  \  of  p*'iut.^iflvnnu'UA  I)e  Geer. 

Bombuf  niztai. 

'i  . —  ISlack:  head  and  thorax  eloth(Ml  with  pale  3*e11r»w  pul^«- 
ciiirf.  intcrniixcd  with  hlack  on  face,  vertex  and  thorax  abr»Te 
li«'tW4M'n  the  win;;^  a  hrond  hand  of  hlaek  pubescence  s]i*'htl( 
iijt«*r!ni\(*il  with  ytllow  on  the  sides;  wings  subhyaline,  dii!»kv  no 
apical  niar;:in;  le;:s  clothed  with  black  pubi'scenco,  that  on  fenmn 
lieiii-itth  yrll'iwi^ii.  and  that  on  p<»sterior  tihiiv  intcrtnixcHi  with 
tuiv'His;  ainloinen  with  the  first,  second,  and  apical  segmrnt* 
clntht-d  witii  pale  yellow  pnhe>ccnce,  that  on  sides  of  second  aini 
h:iH«>  fd' third  hhick.  that  on  apex  of  third,  the  fourth  and  fifth  fu'.- 
\iiu^.  shadiii;:  into  yellow  laterally,  and  that  on  venter  yelluwi»h. 
LchL^tli  ..'>.')  ihi'h. 

?.    -Liki'  the  frinale.  hut  smaller.     Lenj^th  .40  inch. 

/A//'.  riilniMdi)  (Morrison).  Three  specimens.  The  black  l^fr^ 
hctnciii  tlii'Axitk^^  i^  not  distinctly  defined,  the ^'cllow  pubesccnit 
ill!  aiitcrinr  pari  td'  niesothi>ra\  licing  considerably  intermixed  «itt 
hi  ark 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  NOBTH  AMERICAN  BEES.' 

BY  E.  T.  CRESSON. 

Trigona  nigerrima. 

5. — Piceoiis-black,  the  pubescence  black;  sides  efface  broadly, 
and  the  cheeks,  pale  sericeous ;  clypeus  broad,  the  apical  middle 
foveate;  tips  of  mandibles  brown;  scutellum  broadly  rounded 
behind;  metathorax  smooth  and  polished;  wings  fuliginous,  apex 
subhyaline,  stigma  yellowish ;  abdomen  shining.    Length  .25  inch. 

Hab.  Mexico  (Sumichrast).     One  specimen. 

Trigona  nigra. 

S. — Shining  black,  the  pubescence  black;  face  and  clypeus  with 
a  pale  sericeous  pile ;  flagellum  dull  testaceous  beneath ;  wings 
fuscous,  whitish  at  tips;  pubescence  of  legs  fuscous;  abdomen 
narrow,  polished,  more  or  less  brown  at  base.     Length  .20  inch. 

Hah,  Mexico  (Sumichrast).     Three  specimens. 

Trigona  perilampoidei. 

5 — Black,  opaque;  head  and  thorax  densely  punctured,  the 
latter  coarsely  and  confluentl}^  so  above,  clothed  with  a  short  pale 
glittering  pubescence;  face  with  a  silvery -cinereous  pile;  labrum, 
lips  of  mandibles,  and  antennae  fulvo-testaceous ;  narrow  lateral 
margin  of  mesothorax,  apical  margin  of  scutellum,  and  a  round 
spot  on  each  extreme  basal  corner,  luteous ;  scutellum  subtrian- 
gular,  flat,  projecting  over  the  metathorax,  the  apex  emarginate; 
tegular  brown  ;  wings  smoky,  paler  at  base ;  legs  brown,  paler  at 
base  and  apex;  abdomen  short,  broad,  two  basal  segments  shining, 
piceous,  the  remaining  segments  covered  with  a  pale  golden-seri- 
ceous pile.     Length  .18  inch. 

Hab,  Mexico  (Sumichrast).     Five  specimens. 

Trigona  thoracica. 

S. — Fulvo-testaceous,  opaque;  vertex,  flagellum  above,  meso- 
thorax, spot  on  pleura,  and  base  of  second  segment  of  abdomen 
more  or  less,  fuscous  or  black ;  the  pubescence  on  vertex  and 
thorax  above  fuscous,  elsewhere  it  is  pale;  wings  yellowish  sub- 

'  The  types  of  Ihe  species  described  in  this  paper  arc  to  be  found  in  the 
collection  of  the  American  Entomological  Society. 
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and  mcsothorax  slightly  mixed  with  black,  that  on  cheek«  aod 
tlionix  hiMieath  pale  orh racoons ;  cly|)eii8  (except  a  broad  trma«> 
vei'He  Mack  baiul  at  base,  narrowe<l  laterally,  anil  narrow  a|Mcal 
iuar|;iii),  a  transverse  line  above  clypeiis,  sides  of  face  esteodiag 
narrowly  half  way  up  the  orbits,  labriim  except  a  Idack  s|N>t  oa 
ea<'h  side  at  base,  spot  on  base  of  mandibles,  an<l  aca|)e  beneath, 
wiiite;  win«;s  faintly  dusky  on  apical  margin;  legs  clotbetl  with 
pale  <K*hraceous  piil»escence,  that  on  basal  joint  of  |>OAterior  tani 
within  liluck,tips  of  tarM  pale  fulvous,  intermediate  tarai  slender, 
simple,  basal  joint  of  posti^rior  pair  robust,  simple ;  abdomen 
black,  with  a  slight  bluish  reflection,  apical  margin  of  segments 
2-<)  dull  whitish,  with  a  rather  narrow  even  band  of  appresscd 
whitish  pubescence,  apical  segment  bilobatc  at  tip;  extreme  sides 
of  vtMiter  with  long  whitish  pubi^scence.     I^engtb  .50  inch. 

llah,  Texas  (Bel fragc).  Two  specimens.  In  this  and  all  the 
following  spoiies  descrihed  under  this  genus,  the  second  aubmsr- 
giiial  ct'U  of  anterior  wings  is,  unless  otherwise  mentione«l,  sub- 
triangular  and  receives  the  Grst  recurrent  uervure  at  or  about  the 
middle. 

Anthophora  urlNUUU 

^. — Black;  clothed  with  a  whitish  pul>eseence,  that  on  vertex 
and  thorax  above  tinged  with  ochraci'ous  and  mixetl  with  black; 
clypeus  continently  punctured  and  depressed  at  tip;  wings  hys- 
lihf,  faintly  dusky  on  apieal  margin  ;  legs  with  white  pubescence 
long  on  the  femora,  tip  of  basal  joint  of  |H>sterior  tarsi  with  a  tuft 
of  lilark  liair,  the  pubescence  on  the  inside  fuscous;  Arst  segOK-ol 
of  aiMlomen  with  pale  ochraceons  pul»esccnc%.  apical  margin  of 
sciruH'nts  *j-4  dull  whitish,  each  with  a  band  of  apprcsaed  while 
puiH*scenc<*,  apieal  segment  with  blaek  pubescence,  fringeil  oa 
each  si<le  ^\itii  white  hair.     Length  .4r>-.50  inch. 

':  . — Sides  of  face,  cly|»cus,  line  above,  labnim,  base  of  mandW 
bl«-^,  and  si-ape  beneath  white;  tarsi  slender  and  simple,  the  pubcf- 
cenee  on  ba>al  Joint  witiiin  yellowish,  tips  of  tarsi  |>alc  fulvnu*: 
the  ptdH'^eenee  on  vertex  and  thorax  not  mixed  with  black  as  in 
the  V.      Length  .4n-.4r)  ineh. 

Jlnft,  <'olorado,  I'lah,  California.     Twelve  specimena. 

Anthophora  Krngii. 

i  —  liiack;  hrad  clothed  with  a  whitish  pubescence,  alightlr 
mixeil  with  blaek  on  the  veitex;  thorax  clothed  with  abort  black 
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of  second  abdominal  segment  more  or  less  tinged  with  brown,  and 
never  divided. 

Sombnt  Korriioxd. 

9.  Black;  vertex,  thorax  above,  and  first,  second,  and  basal 
xni<ldle  of  third  abdominal  segments,  clothed  with  a  dense  bright 
lemon-yellow  pubescence ;  elsewhere  the  pubescence  is  black ; 
Things  fuliginous,  violaceous,  much  darker  at  base;  clj'peus 
smooth,  shining,  finely  and  sparsely  punctured,  depressed.  Length 
.80-.90  inch. 

5. — Like  the  9,  but  smaller,  with  the  basal  half  of  third  seg- 
ment sometimes  yellow.     Length  .60-. 75  inch. 

%  . — Face  narrow,  eyes  unusually  large  ;  face,  vertex,  occiput, 
thorax  above,  posterior  femora,  and  the  first,  second,  third  and 
l3asal  middle  of  fourth  segments  of  abdomen,  bright  lemon-yellow. 
Ijeiigth  .65  inch. 

Hab.  Colorado  (Mr.  H.  K.  Morrison).  Numerous  specimens. 
This  is  a  very  handsome  species,  the  yellow  being  of  a  bright  and 
iDeautiful  shade. 

3oinbat  appontus. 

9. — Black;  face,  vertex,  occiput,  anterior  half  of  mesothorax, 
oontinued  for  a  short  distance  down  on  each  side,  clothed  with  a 
very  pale  ochraceous,  sometimes  nearly  white,  pubescence;  on  the 
scutellum  and  abdomen  above  the  pubescence  is  yellow,  that  on 
Abdomen  generally  having  a  browish  shade  in  certain  lights ;  else- 
'where  the  pubescence  is  black,  except  on  venter,  where  the  seg- 
ments are  fringed  at  apex  with  whitish  hair ;  disk  of  mesothorax 
smooth  and  polished,  the  pubescence  on  each  side  black ;  clypeus 
smooth  and  polished,  transversely  depressed  at  tip;  the  space 
l3etween  the  eyes  and  base  of  mandibles  greater  than  usual ;  wings 
stained  with  fuscous,  darker  at  base.     Length  .80-.85  inch. 

5. — Like  the  female,  but  smaller.     Length  .65  inch. 

% . — The  pubescence  on  cheeks,  sides  of  thorax  and  beneath,  and 
on  legs,  whitish,  and  that  on  abdomen  above  paler  than  in  the 
female.     Length  .70  inch. 

Hab,  Colorado,  New  Mexico,  Utah,  Nevada.     Eight  specimens, 
'his  is  closely  allied  to  borealis  Kirb3',  but  is  readily  distinguished 
the  pubescence  of  the  head  and  thorax  anteriorly  being  whitish, 
SLiid  by  that  on  abdomen  above  being  entirely  yellow. 
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thorax  above  more  or  less  mixed  with  black ;  m  sublanceolmte 
mark  on  eacli  side  of  the  face,  clypeus  except  two  8|>oUi  at  liaM; 
hibruiu  and  scape  beneatli  pale  yellow  or  yellowtsli-wbitc  ;  win^« 
hyaline,  faintly  dusky  on  apical  margin;  legs  clothed  alvive  with 
white  ])ubescenco,  that  beneath  except  on  coxae,  black,  iniddFe 
joints  of  tarHi  fulvous,  intermediate  pair  long  and  slender,  ciliated 
with  long  fulvous  pubescence,  the  flrst  and  last  joints  black*  the 
latter  ciliate<l  laterally  with  black  liair,  ])Ostcnor  loj^s  simple: 
abdomen  with  the  two  basal  segments  clothed  with  whitish  rinc^ 
reous  pubescence,  the  two  apical  segments  more  or  less  silvery 
cinereous,  third,  fourtli,  and  fit\h  segments  clothed  with  black 
pubescence,  slightly  mixed  with  pale  on  apical  margin  ;  serenih 
segment  subbidentate  at  tip.     Length  .50  inch. 

Hah,  Colorado  (Morrison).     Four  specimens.     This  is  closely 
allied   to   ursina  Cress.,  tiie  form  of  the   legs  being    the 
especially  tliat  of  the  intermediate  tarsi. 

Anthophora  pacifloa. 

%, —  lUaek.  clothed  witli  a  cinereous  pul>escence,  more  or  U 
intermixe<l  with  black,  esiK'cially  on  thorax  above;  siiblant-eoUte 
mark  on  sides  of  face,  (rlypcus  except  two  si)ots  at  base,  lahrun 
except  two  siM)ts  at  base,  and  scape  beneath  palc^'ellow;  wingi 
subhyaline ;  legs  ch)thed  with  black  pul»escenc*e,  very  long  on 
ft'mora  beneath,  that  on  coxic  and  trochanters  long  ami  white, 
tips  of  tibi;e  with  short  white  pubescence,  the  tarsi  fringv-tl  wiib 
long  white  hair,  interme<liate  tarsi  long  and  very  slender,  fringed 
behind  with  long  white  hair,  iiit(*rmixe<i  with  Idack  on  basal  joint; 
abdomen  elothtMl  with  long  einrreous  pubescence,  not  concealing 
the  surface,  that  on  segments  2-5  mostly  black,  generally  inter- 
mixed with  cinereous  on  apical  margin,  but  not  suflleientlv  dense 
to  form  baitds.     Length  .tiO  iiu*h. 

J/'ih.  ^'aiifornia  (II.  I'Mwanls).  One  siK^cimcn.  A  very  rnhii»t 
spi'i-ii's,  and  easily  recognized  by  the  intermediate  tar»i  l>einf 
uhusn:illy  slender  and  densely  ciliated  with  long  white  puliesceuc*. 

Anthophora  Edwardiii. 

I. —  r>lack;  head,  thorax,  legs,  and  two  basal  segments  of 
abdiMiit-n  ejothnl  ^^Itii  cinereous  pubescence,  intermixetl  with 
blaek  oil  Vertex  :nid  thorax  al»ove;  wings  hyaline,  i1u»kv  on 
apii-al  niaruiii  :  tilMa*  and  tarsi  within  and  tip  of  liasal  jiMni  of 
posterior  tarsi,  with  Mack  puhesccnce;  third  and  fourth  sctfincnl* 
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Hah.    California  (Crotch),      Three   specimens.      A   handsome 
species. 
Sombut  Couperi. 

9. — Short,  robust,  black;  vertex,  thorax  anteriorly,  laterally 
and  beneath,  scutellum  and  two  basal  segments  of  abdomen, 
clotiied  with  an  ochreous-yellow  pubescence,  that  on  the  two 
apical  segments  fulvous  yellow;  elsewhere  it  is  black;  wings 
stained  with  fuscous.     Length  .65  inch. 

Hah.  Canada  (Mr.  Wm.  Couper).  Two  specimens.  The  black 
iDand  between  the  wings  is  unusually  broad. 

Sombut  Pntnami. 

9. — Black;  thorax,  except  a  black  band  between  the  wings, 
t.wo  basal  segments  of  abdomen  above,  lateral  apical  margin  of 
"the  third,  and  the  venter,  clothed  with  ochreous-yellow  pubescence, 
't.hat  on  the  fifth  segment  and  apex  of  fourth  fulvous-yellow;  else- 
'vrherc  it  is  black,  except  a  slight  admixture  of  yellow  on  the  face, 
'Vertex  and  femora  beneath ;  face  long,  clypeus  smooth  and 
polislied,  the  space  between  eyes  and  base  of  mandibles  greater 
t.han  usual ;  wings  stained  with  fuscous.     Length  .75  inch. 

Hah.  Colorado — Alpine,  One  specimen  collected  by  my  friend 
Mr.  J.  Duncan  Putnam  in  the  month  of  July. 

Sombut  oregonentit. 

%. — Black,  clothed  with  a  long  dense  pale  lemon-yellow  pubes- 
c^ence,  that  on  disk  of  mesothorax  and  scutellum,  and  on  segments 
S-5  of  abdomen  above,  more  or  less  black,  and  that  on  the  two 
apical  segments  fulvous-yellow;  wings  hj^aline,  slightly  dusky  on 
apical  margin.     Length  .55  inch. 

Hah.  Oregon  (H.  Edwards).     One  specimen. 

Sombut  bifuriut. 

9. — Black;  face,  vertex,  occiput,  a  broad  band  on  thorax  ante- 
Tiorly  extending  a  short  distance  down  on  each  side,  scutellum 
except  middle,  base  of  femora  beneath,  sides  of  basal  segment  of 
abdomen,  fourth  entirely,  apical  margin  of  the  fifth,  and  the  venter 
clothed  with  pale  lemon-yellow  pubescence,  that  on  the  second 
segment,  except  basal  middle,  and  the  third  entirely,  of  a  beauti- 
ful orange-fulvous ;  elsewhere  the  pubescence  is  black,  except  on 
posterior  tibiae  and  tarsi  where  it  is  fulvous;  wings  pale  fuligi- 
nous on  apical  margin.  Length  .60-,7Q  inch. 
13 
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Anthophora  Korriioni. 

%. —  Black;  lietul,  thorax,  U»j;s,  and  basal  segment  of  aUlomen 
clotlitMl  with  a  (Umihc  oeliraceous  |)iil>CKCcnce,  nearly  wliiU*  ud 
elieoks  and  thorax  beneath,  that  on  thorax  aIk>vc  arani*tiia«^ 
fnlvo-ochraceous;  sides  of  faee,  elypeus  except  a  dot  on  earh  --ide, 
a  transver.se  line  al)ove,  and  tlie  scape  l>eneAth  white  ;  wiii«;s  U\%- 
line,  second  submar<rinal  cell  Mul)qnadnite,  l)eing  sligrhtl y  nnrnfve<l 
alM)Ye,  an<l  receivini^  the  first  recnrrcnt  nervnre  near  the  tiji:  h-jr» 
slender  and  simple,  the  pubescen(*e  on  ])osterior  h^j^H  mostly  Mark: 
abdtiineii  shinin<x  black,  the  first  segment  clothed  with  c>elir»it^>a9 
pnb(>scence,  and  tlie  apical  segment  has  a  more  or  less  coiJH|>ic*uou4 
silvery  pile.     Length  .;')()  Inch. 

JIah.  Colonido  (Morrison).     Four  8])ceimen8. 

Anthophora  Crotehii. 

%, —  IMack  ;  hea<l,  tliorax,  legs,  and  base  of  alHlomcii  cbahel 
with  a  fulvo-ochraceous  pubescence;  si<les  of  face,  cIy|M.*us,  labrum. 
mandibles  exce])t  tips,  and  scape  beneath,  yellow;  wiii^si  hvaline, 
slightly  dusky  at  tips;  intermediate  tarsi  very  long  and  tiltfider, 
pale  brown,  trin«;ed  with  long  pale  hair,  the  apical  or  claw  j'»inl 
black,  and  ciliated  laterally  with  long  dense  black  liair«  like  a 
feather:  abdomen  with  short  black  pultescence,  except  on  tlie  two 
basal  segments  where  it  is  ocliraceous,  and  longer  on  tlu*  fir«t« 
apical  segment  fringed  with  white  pubescence.     Length  .r»0  ineh. 

JIah,  ('aiifornia  (Trotcli).  (hie  specimen.  The  apical  joint  of 
intermediate  tarsi  is  more  broadly  citiate<l  than  an^*  S|M.*cii.*9  kikonn 
to  me. 

Keliiiodei  oaliginoia. 

4  .  —  niark,  opatpie;  lu'ad  and  tlnirax  clothed  with  a  short  denM 
black  pubt'sciMiee  ;  face,  clypeu<,  sometimes  a  tuft  behiml  •H*«*lli. 
s(»rn<tiiii«-s  tli<*  anterior  margin  of  mesothorax,  itH  lati-ral  and 
]M)srriior  margins  n:trrn\\ly  ami  the  metathorax  moro  or  \r*K 
(loitird  with  d<  iisc  oehraceoiis  pul>eseeiu'e,  sometimes  tliat  *tn  tb« 
tli«>i:i\  i>  I'Mtin-Iy  bbuk  :  niandil'lcs  with  a  fulvous  8tri|H*  or  «|«H 
towiiid'^  tip"*:  ^ni:;^  t'ns4Mius.  with  a  vi(»Iaceous  rellcctioii,  nervum 
bl:i<-l\.  »*«(ohd  •^ubiiiaririnal  cell  nearly  as  long  as  first,  thinl  bn>a*llT 
tniiii-:tii'  at  tip  and  ii:irn»Wi'd  one-half  towards  luar^inal  ;  1^^ 
(JMiliid  uitli  short  Mark  «>r  fii^cous  pubf>scence,  the  iH^^trnor 
til'i.i  A\itli  inhi:  liiii^f  t'lilViMis  pubescence,  that  on  bartal  jt»iiii  of 
iIm  .r  liir^i  I'li-^cous :  iibdninen  with  the  tliree  basal  segments  nude. 
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Bombus  jnxtas. 

9. — Black  ;  kead,  thorax,  and  two  basal  segments  of  abdomen 
clothed  with  a  dense  lemon-yellow  pubescence,  that  on  sides  of 
vertex  mixed  with  black;  between  the  wings  a  distinct  well-defined 
band  of  black  pubescence ;  wings  fuliginous  on  apical  margin ; 
legs  with  black  pubescence,  that  on  femora  beneath  yellow,  and 
that  on  tibiae  at  tips  more  or  less  fulvous,  tarsi  fulvo-sericeous ; 
third  and  fourth  segments  of  abdomen  clothed  with  dense  orange 
fulvous  pubescence,  yellow  on  extreme  sides  and  on  venter;  two 
apical  segments  black.     Length  .60  inch. 

Hab.  Colorado  (Morrison).    Four  specimens.    This  is  allied  to 
^amfrons  Cress.,  but  readily  distinguished  by  the  black  band 
between  the  wings  being  well-defined,  and  by  the  yellow  pubes- 
cence on  mesothorax  anteriorly  and  on  scutellum  not  being  inter- 
mixed with  black  as  it  is  in  Jiaxiifrons, 

Xombm  Yaneouvereniis. 

% . — Black ;  head,  thorax,  and  legs  clothed  with  lemon-yellow 
pul>escence,  slightly  mixed  with  black  on  sides  of  face  and  vertex; 
between  the  wings  a  tolerably  well-defined  band  of  black  pubes- 
cence; wings  hyaline,  faintly  dusk}*^  on  apical  margin;  tarsi  pale 
brown;  abdomen  with  the  first,  basal  middle  of  second  and  fourth 
segments  and  venter  with  yellow  pubescence,  that  on  sides  of 
second  and  the  third  segments  fulvous,  and  that  on  apical  seg- 
ments black,  sometimes  intermixed  with  yellow  on  apical  margin 
and  sides;  occasionally  there  is  a  patch  of  black  pubescence  on 
sides  of  second  segment.     Length  .45-.50  inch. 

Hah.  Vancouver's  Island  (H.  Edwards).     Ten  specimens. 

Bombnt  mexieanni. 

9. — Black,  clothed  with  jet  black  pubescence;  wings  uniformly 
dark  fuscous,  with  a  violaceous  reflection ;  posterior  tibiae  and 
tips  of  tarsi  brown,  basal  joint  of  the  later  fulvo-fuscous  within ; 
third  segment  of  abdomen  clothed  with  a  yellow  pubescence. 
Length  .90  inch. 

5. — Like  the  female,  but  smaller.     Length  .65  inch. 

Hah.  Mexico  (Sumichrast).     Twelve  specimens.     A  handsome 
species. 
Anthopbora  oapistrata. 

% . — Black;  head,  thorax,  and  basal  segment  of  abdomen  clotlied 
with  dense  ochraceous  pubescence,  that  on  sides  of  face,  vertex, 
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Anthophora  Korriioiii. 

%, —  IMaek;  head,  thorcax,  1o<j:s,  and  basal  segment  of  aUloiDM 
clotiieil  with  a  (Kmihc  oehraceous  ])ul)Cseenoc,  nearly  whitt?  uo 
ciieoks  an<l  thorax  beneath,  that  on  thorax  Above  8oniftit»-f 
fulvo-oehraeeous;  8i<le8  of  face,  elypens  except  a  clot  on  eafb  *u\e. 
a  transverse  line  above,  and  the  scape  l>eneath  white;  winsr*  hji- 
line,  Kfcond  snbniartrinal  cell  subqnadnite,  Ikmh^  Hli^htly  narnj«re<1 
above,  an<l  receivini^  the  first  recnrrent  nervnre  near  the  tip:  Wzt 
slender  and  simple,  the  pubescence  on  ]>o8terior  \ogs  mostly  blnck: 
abdomen  shinin<r  bhick,  the  first  segment  clothed  with  ochr.ii  foiH 
pubescence,  and  the  apical  segment  has  a  more  or  less  cun^picuoa« 
silvery  pile.     Length  .r)0  inch. 

J  lob,  Colorado  (Morrison).     Four  si)ecimens. 

Anthophora  Crotohii. 

%, —  IMack ;  head,  thorax,  legs,  and  base  of  alxlomcn  cbitlM^i 
with  a  fulvo-ochraceous  pubescence;  sides  of  face,  clyiK*us,  labruo. 
mandibles  except  tips,  and  scape  beneath,  yellow;  win^s  hv3i}ii»«. 
slightly  dusky  at  tips;  intermediate  tarsi  very  lon^  anil  ^l«fl•ler. 
pale  brown,  tringe<l  with  long  pule  hair,  the  apical  or  claw  ynnl 
bhiek,  and  ciliate<l  laterally  with  long  dense  black  liaii\  likr  % 
feather:  abdomen  with  short  black  pubescence,  except  on  the  two 
basal  segments  where  it  is  ocliraceous,  and  longer  on  tli*'  fir»t, 
apical  segment  fringed  with  white  pulK»seence.     Length  ..'ill  inrh. 

J/ah,  ralifornia  (Crotch).  One  s)H>cimen.  The  apical  ji>int«>f 
intrrrnediate  tarsi  is  more  broadly  ciliated  than  any  s|Mrci«.'s  knows 
to  me. 

Keliuodei  oaliginoia. 

-(  . — niark,  opMipie:  head  and  thorax  clothed  with  a  short  denw 
bl.irk  piibfsctMK-e ;  face,  cly pens,  sometimes  a  tuft  liehintl  cKvili, 
soMirtiinrs  the  anlerior  margin  of  mesothorax,  itM  latiTal  %n*\ 
]M>^t<  rinr  mari^iiis  narrowly  and  the  metathorax  moro  or  IrM, 
ildtlit'l  with  d(  MM'  oi'hract'ous  puhesctMice,  soinetinies  that  iiii  tb« 
th'Max  is  entirely  bl'ick  :  ihan<lil>l('s  with  a  fulvous  8tri|H*  or  »iM»t 
to\\:uiU  lips  ;  wiui^s  fiiscnu^,  with  a  violaceous  reflection*  nervurvf 
bl:t<  U.  ^rroitd  ^ubiiiarginal  etll  nearly  as  long  as  firNt,  thinl  l»n»aillr 
tniiM-ritr  iii  tip  and  narrowi'd  one-half  towards  marginal  ;  li*-^ 
rh»ili<d  with  slmit  bi:ii-k  **v  fuHcoiis  pubescencPf  the  }M>9itrnor 
til'iM  \\ilh  JtihL;  di-iinr  I'lilviMis  pulK'H<H-iM><*.  that  on  haaal  ji»iiit  of 
tlirir  tar^i  rii^('ou> :  alnliMnen  with  the  three  basal  aegineuttf  nude. 
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pubescence,  that  on  scutellum  and  metathorax  rufo-ferruginous; 
wings  slightly  smoky,  subiridescent ;  legs  black,  clothed  with 
black  pubescence,  long  on  femora  and  white  on  coxae  and  trochan- 
ters, four  anterior  tibiae  above  pale,  a  small  silvery  white  spot  on 
tip  of  posterior  femora  above ;  abdomen  with  a  slight  bluish 
iridescence,  basal  segment  clothed  with  a  fulvous  pubescence, 
apical  margin  of  segments  1-4  narrowly  3*ellowish-white,  extreme 
sides  of  the  segments  with  a  patch  of  white  pubescence,  that  on 
apical  segment  black;  ventral  segments  fringed  with  white  hair. 
Length  .45  inch. 

%, — Clypeus,  line  above,  sides  of  face,  labrum  except  two  spots 
at  base,  scape  beneath,  and  narrow  apical  margin  of  abdominal 
segments  1-5  white;  legs  rufo-piceous,  with  short  black  pubes- 
cence, that  on  coxae,  and  tips  of  four  anterior  tibiae  white;  other- 
wise as  in  9.     Length  .45  inch. 

Hab.  Porto  Rico  (Mr.  Leopold  Krug).  Two  specimens.  This 
is  closely  allied  to  tricolor  Fab. 

Anthophora  affabllis. 

9 . — Black ;  head,  thorax,  legs,  and  basal  segment  of  abdomen 
clothed  with  a  dense  cinereous  pubescence,  that  on  vertex  tinged 
with  ochraceous  and  that  on  thorax  above  slightly  so;  wings 
faintly  dusky ;  tibiae  and  basal  joint  of  the  tarsi  within  clothed 
with  black  pubescence,  that  on  the  latter  above  black,  more  or  less 
mixed  with  white  at  base ;  abdomen  smooth  and  shining,  with  a 
slight  bluish  iridescence,  apical  margin  of  second  and  third  seg- 
ments narrowly  fringed  with  white  pubescence,  fourth  and  fifth 
segments  with  sparse  long  white  hair,  more  dense  on  apex  of  fifth 
segment  which  has  a  patch  of  black  pubescence  on  apical  middle ; 
ventral  segments  fringed  with  long  white  pubescence.  Length 
.60-.65  inch. 

%. — Closely  resembles  the  9;  sides  of  face,  clypeus,  line  above, 
labrum  except  two  black  dots  at  base,  and  scape  beneath,  yellow- 
ish-white; intermediate  tarsi  long  and  slender,  terminal  joint 
fringed  laterally  with  black  hair;  segments  2-6  fringed  at  apex 
with  white  pubescence,  broadly  so  on  5  and  6;  otherwise  as  in  9. 
Length  .60  inch. 

Hab,  Texas  (Belfrage).     Three  specimens. 

Anthophora  ■imillima. 

%. — Black;  head,  thorax,  legs,  and  base  of  abdomen  clothed 
with  a  long  whitish  cinereous  pubescence,  that  on  vertex  and 
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Mnik  |)ii)>o<;conce,  apical  margin  of  the  segments  dull  testsiceoui. 
Leii<rt)i  .r)0  iiicli. 

Ilah.  Mexico  (Sumichrust).     One  si)ecimen. 

Kelifiodef  montei nma. 

9. —  Black,  shining;  face,  clypous.  an<1  lahrnm  with  short  pa]« 
pnlK'^cence  slightly  mixed  with  hiack,  that  on  vertex  ami  fKH-ipui 
h)ni;  and  black.  an<l  on  checks  long  and  white;  tips  of  niandil>le« 
fulvous;  anterior  half  of  mesothorax  an<1  the  pleura  laterally  anil 
beneath  clotlie<1  with  dense  black  put»escence,  that  on  mesothorax 
posteriorly,  scutcllnm,  and  mctathorax  fulvous;  tegulne  fuU'« >- tes- 
taceous; wings  subhyaliiic,  dusky  at  tips,  nerviires  black,  se<*<iiid 
submarginal  cell  small,  narrow,  about  one-third  the  leii^li  of  first, 
the  flrst  recurrent  ncrvure   uniting  with  the  second    tranftverw 
cubital  nervurc,  third  submarginal  broadly  rounded  at  tip  snil 
narrowed  one-third  towards  marginal;  pul>e8cence  oflc^s  entirely 
black,  tips  of  tarsi  ferruginous;  abdomen  shining,  hasal  segmeot 
with  a  long  thin  pale  fulvous  pubescence,  and  at  sides  of  tvo 
apical    segments   a   tuft  of  whiflsh   pubescence;    venter   fringH 
laterally  and  at  apex  of  segments  with  pale  pubescence.      length 
.r>5  inch. 

%, — Labrum  whitish;  antenna'  rather  longer  than  the  Itody. 
ro1)ust,  bhiek,  flagellum  dull  fulvous  beneath,  third  joint  very  short 
about  e<{ual  with  the  secoiul.  the  fourth  twice  as  long  as  the  tlirw 
IimsmI  joints  taken  together;  the  black  puU^scence  on  mesothorax 
anteriorly  narrower  than  in  9,  femora  fringed  with  lon^  whiti«h 
pubesri-nee;  apex  of  ab<1<>men  silvery  sericeous  in  certain  lights^ 
apex  biileiitate;  veitter  brown.     Length  Aly  inch. 

Unit,  Mi'xico  (Suniichrast).     Four  s{»ecimens. 

lleliiiodei  dabitata. 

\  , —  lilaek  ;  h«*ad,  thorax,  legs,  and  basal  segment  of  alMloroes 
clotlird  uitli  orhraceous  ;  elypeus  (M>nfluently  punctured,  opaque: 
di*<k  of  niexitliorax  almost  nude,  sparsely  punctured;  tegnlie  dull 
t<-si:irf<*M«« ;  wings  fuseo-hvaliuo,  nervures  fuscons,  second  sul>> 
niar;iiii:il  (tU  one  half  the  length  of  flrsi,  tliird  broadly  truncate 
at  lip.  itMiiowt'd  nearly  two-thirds  towards  marginal;  tips  of  tar»i 
dull  !'t-rnii;iiititiH ;  abdtMuen  shining  black,  the  pale  pul»esct*nce  on 
ba^ai  ^i-;:iuriit  Imig  and  thin,  apical  segments  with  short  hlm-k 
liulififM-ni'i'.  that  <»n  apex  of  (ifih  and  sixth  segments  somctimvs 
fu^coux     Length  .:>.*>  .OO  inch. 
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of  abdomen  shining,  clotlied  with  a  ver^'  short  black  pubescence, 
the  apical  margin  with  a  more  or  less  interrupted  fringe  of  whitish 
liair;  extreme  sides  of  abdomen,  apex  of  fifth  segment  except 
middle  and  sides  of  ventral  segments  clothed  with  long  white 
pubescence.     Length  .50  inch. 

%, — Resembles  the  9;  lanceolate  mark  on  sides  of  face,  clypeus 
except  lateral  suture,  labrum  except  two  spots  at  base,  and  scape 
"l)eneath  yellow  or  yellowish-white;  intermediate  tarsi  long,  slender, 
simple,  basal  joint  of  posterior  pair  with  a  short,  stout  tooth  on 
inner  edge;  abdominal  segments  1,  2,  and  6  with  cinereous  puhes- 
<5ence,  sometimes  that  on  3-5,  which  is  generally  black,  is  more 
or  less  intermixed  with  cinereous.     Length  .50  inch. 

Hab,  California,  Nevada  (H.  Edwards).     Seven  specimens. 

^Anthophora  mneida. 

9. — Black,  clothed  with  an  ochreo-cinereous  pubescence,  very 
<lensc  on  thorax;  wings  subhyaline,  second  submarginal  cell 
sulxiuadrate,  the  first  recurrent  nervure  uniting  with  the  second 
t;ran^erse  cubital  nervure ;  the  pubescence  on  basal  joint  of  the 
tarsi  mostly  black ;  the  pubescence  on  base,  sides,  and  apex  of 
abdomen  long,  that  on  third,  fourth,  and  fifth  segments  more  or 
less  black,  the  fifth  segment  having  a  fringe  of  dense  ochraceous 
pubescence  at  tip ;  ventral  segment  fringed  with  long  pale  pubes- 
<;ence.     Length  .55  inch. 

Hab.  Colorado  (Morrison).  One  specimen.  This  species  re- 
sembles Edwardaii^  but  is  easily  separated  by  the  form  of  the 
second  submarginal  cell  which  is  normal  in  that  species,  being 
subtriangular  in  shape  and  receiving  the  recurrent  nervure  at 
about  the  middle. 

Anthophora  miserabilis. 

%, — Black;  the  entire  insect  clothed  with  a  cinereous  pubes- 
cence, intermixed  with  black  on  vertex  and  thorax  above,  that  on 
the  abdomen  above  shorter  and  thin,  not  concealing  the  surface; 
narrow  line  on  sides  of  face,  hooked  beneath,  and  a  large  sub  tre- 
foil mark  on  clypeus,  yellowish-white;  antennaB  entirely  black; 
wings  hyaline,  second  submarginal  cell  narrow,  subquadrate, 
receiving  the  first  recurrent  nervure  at  the  tip  and  very  nearly 
uniting  with  .the  second  transverse  cubital  nervure  ;  legs  slender 
and  simple.    .Length  .50  inch. 

Hab.  California  (H.  Edwards).     One  specimen. 
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clothed  witli  a  »Iiort  hlnck  piil»eHC('iico,  longer  at  sides  and  at  tip: 
8otnctiincs  tlie  foiirtli  and  fifth  ho^idcmiIa  have  CAoh  a  narrow,  is- 
di.stinct,  KuhapioMl  fascia  of  white  piiU'scence;  venter  cl<>tlu*«i  vith 
pale  pnl)csconcc  at  extroine  side^  of  basal  segments.  lArngth 
.SO-.f);")  inch. 

yA/6.  California  (II.  Kdwards).     Six  specimens. 

Melifiodei  californioa. 

I, —  IMack;  iufa<l,  thorax,  lejjs,  and  hase  of  a!>donien  di*n««?!r 
clothed  with  a  pale  yellowish-white  pnl>eHccnce ;  clyiieu**  anti 
laluuin  yellow;  anteinne  reachin<;  to  lip  of  first  alNlomiiin!  ««e- 
nient,  entirely  black,  the  api(\Ml  joints  snbcrontilated,  third  j'tint 
lon^,  attcnnated  towanls  base,  rather  lonsfer  than  first  and  si-cofri 
taken  toi^cther,  joints  of  tiie  tla^ellniii  long  and  flattened  ami  »alv 
carinate  laterally;  ti'jruhe  dull  testaceous  ;  wing»  hyaline,  nervurw 
fuscous,  Hccon<l  sulimar(;inal  cell  half  the  length  of  fin^t,  tliini 
shorter  than  first,  subtruncate  at  tip,  and  narrowed  Icsa  than  one- 
half  towanls  inar«:inal;  intermediate  tibise  dilated  and  sulidentitc 
beneath,  their  tar^^i  lon^  and  slender,  basal  joint  long,  black, 
slightly  curved,  dilated  near  base  beneath  and  attc^nnated  to  lipc 
and  frin<;ed  beneath  with  dense  fulvoun  hair,  remaining  Jotnts 
e|<»n;raie,  ferru<;inons ;  basal  joint  of  posterior  tarsi  narrow,  flat. 
black,  frin<;ed  beneath  with  short  an<l  at  tip  with  long  fiil\'>af 
hair,  :it  the  tip  within  a  slender  incurved  nciite  tooth,  apical  Jointi 
ferruginous :  abdomrn  shinin«;  black,  two  basal  segments  ebttbcd 
with  pale  yellowish  pubt^scence,  Ion*i;  on  first  Ai*gnient,  remaininf 
8i'<;inenls  and  V(>nter  with  short  bla<'k  pnlH»8cencc,  that  on  a|ws 
al'ove  niniv  or  Ie^*s  fuseous.     LenL:th  ..'fO  inch. 

Jlnh.  Cnlifornia  (II.  Kdwanls).  One  K|K'cinien.  Clfi^Hdv  ^^ 
(«eiiibl«'s  /-^'lirartlitu,  but  easily  Ne[)arated  by  the  longer  third  joint 
of  anteiitia*,  and  ditferently  formed  interiuediate  tiblie  and  tar»L 

lleliiiodet  fuWitariis. 

'  .  r>]a('k:  head,  thorax,  le;rs,  and  base  of  alMlomen  clothei 
witli  a  d<  ii^ie  whiti«ih  pubcM'cnrr,  UKire  or  less  tingCMl  with  0(*hra- 
Ci-Mii^  alniM*:  clypiiis  and  labruin  pale  yellow,  shining  ;  aiitenac 
litiijrr  than  head  and  thorax,  ^^uberenulated,  third  Joint  Ions«r 
than  tir*>t.  ^ontetiMHs  pale,  subelavate;  win^n  hyaline,  nervurM 
fuM-oiis,  v(  riiiiil  vi|]iin:irLMnal  eeii  quadrate,  half  the  length  of  fir<4. 
the  thud  a-^  \*'i.\z  :\^  Wv^U  broadly  truncate  at  tip,  and  narn^wcd 
iieatly  onedialf  t>>ward^  uiaiginal  ;  le^rs  clothed  with  white  |»ubc#- 
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the  two  apical  segments  clothed  with  black  or  fuscous  pubescence, 
sometimes  with  a  mixture  of  pale  on  the  sides;  in  one  specimen 
there  is  an  indistinct  oblique  line  of  pale  pubescence  on  each  side 
of  third  segment  and  a  narrow  line  on  lateral  apical  margin  of 
fourth  segment;  venter  entirely  black.     Length  .60  inch. 

% . — Pul)escencc  of  head,  thorax  above  and  basal  segment  of 
abdomen  bright  ochraceous ;  clypeus,  lal)rum,  and  spot  on  man- 
dibles, yellow;  antenna;  as  long  as  head  and  thorax,  black,  rufo- 
piceous  beneath,  third  joint  about  one-third  the  length  of  fourth ; 
disk  of  mesothorax  and  scutellum  above,  and  pleura  at  sides  and 
beneath,  clothed  with  black  pubescence,  a  slight  mixture  of  pale 
pubescence  beneath  tegulae  ;  tegulse  dull  testaceous  ;  wings  pale 
fuscous ;  legs  clothed  with  short  black  pubescence,  that  on  ante- 
rior tibise  and  tarsi,  and  all  the  coxoe,  golden  ochraceous,  and  that 
on  tips  of  four  posterior  tibiae  ochraceous,  tips  of  tarsi  ferrugi- 
nous, tibial  spurs  pale,  intermediate  tarsi  long  and  rather  slender; 
line  at  extreme  base  of  second  segment  and  a  short  oblique  line 
on  e^ch  side  of  third  segment  g^  short  dense  ochraceous  pubes- 
cence, extreme  sides  of  sixth  segment  with  a  short  acute  spine,  tip 
of  apical  segment  golden  above;  venter  shining  black,  piceous  at 
base.     Length  .55  inch. 

^a6.  Georgia  (Morrison,  Ridings).  Ten  specimens.  The  pubes- 
cence on  mesothorax  of  9  is  sometimes  entirely  black. 

KelitsodeB  morosa. 

9. — Black;  head  clothed  with  ochraceous  pubescence  which  is 
mixed  with  black  on  vertex  and  occiput;  thorax  clothed  with  a 
short  dense  black  pubescence,  that  on  prothorax  above  and  a  slight 
admixture  on  metathorax  ochraceous;  disk  of  mesothorax  nude, 
sparsely  punctured;  wings  short,  subhyaline,  nervures  fuscous, 
second  submarginal  cell  shorter  than  first,  second  subtruncate  at 
apex  and  narrowed  nearly  two-thirds  towards  marginal ;  legs 
clothed  with  short  black  pubescence,  the  posterior  tibite  and  tarsi 
with  long  dense  yellow  pubescence,  which  on  the  tarsi  within  is 
fuscous ;  abdomen  clothed  with  black  pubescence,  that  on  lateral 
margin  of  basal  8cgmei>t  ochraceous;  narrow  basal  margin  of 
second  segment,  a  narrow  suboblique  line  on  each  side  a  little 
behind  the  middle,  and  broad  apical  margin  of  third  and  fourth 
segments,  covered  with  a  dense  appressed  ochraceous  pile ;  two 
apical   segments  fringed  with  fuscous  pubescence;   venter  with 
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XeliBiodeB  lepida. 

%, — Black;  head,  thorax,  logs,  and  base  of  abdoinen  clothed 
with  ail  ochrareous  pubescence,  that  on  thorax  above  more  or  i«« 
tinned  with  fulvous,  and  very  dense;  cl^'peus  and  labruin  ptl< 
yellow;  antenna'  rather  longer  than  head  and  thorax,  entirv-lj 
black,  subcrenulated  towards  tip  and  flatteneil  and  siiticarinau 
laterally,  third  joint  three  times  longer  than  second  and  less  ihia 
half  the  length  of  fourth ;  wings  hyaline,  with  pale  fuscous  nervun^ 
second  suhniargiual  cell  half  the  length  of  Orst,  receiving  Ihe  r^ 
current  nervure  very  near  the  tip,  the  third  broadly  subtruncate 
at  tip  and  narrowed  nearly  one-half  towanls  marginal ;  tami  ex- 
cept base  fulvous,  intermediate  pair  long  and  very  slemler.  the 
basal  joint  narrowed  to  tip,  slightly  twisted  and  curved,  baftu 
joint  of  posterior  pair  fringed  with  long  yellowish  hair;  aUlomn 
shining,  two  basal  segments  clothed  with  pale  yellow  pu))es4*encr. 
short  and  paler  on  the  second,  segments  2-0  each  with  a  narmv. 
even,  apical  fringe  of  pale  cinereous  pnl>C8ceDce,  sides  of  apical 
segments  with  a  few  long  whitish  hair;  venter  piceous,  almo*! 
nude,     licngth  .45  inch. 

JJah,  Texas  (  Hrlfrage) ;  Colorado  (Morrison).  Three  specimens 
Also  doselv  allied  to  honeMa.  but  smaller  and  with  ditTervnlU 
formed  intermediate  tarsi. 

XeliModes  speoioM. 

9. —  I^argc,  black:  face  with  a  short  griseous  pubescence,  nci'i- 
put  and  tluM'ax  with  a  dense  fulvo-ochraceous  puliescence;  cly|ieaft 
coarsely  and  coiiMuently  punctured;  mandibles  fulvous  near  ti|i»: 
teguhi*  testaceous;  wings  dusky  o\\  apical  margins^  nervure^  psk 
fuscous,  second  sulimarginal  cell  three-fourths  the  length  of  flrsU 
the  third  broadly  rounded  at  tip  and  narrowed  one-half  towardf 
the  marginal;  legs  clothed  with  fulvo-ochraceuns  pubescence,  |ial«ff 
and  sparse  on  femora,  ]M>stcrior  tihiic  and  base  of  tarsi  with  l«»n^ 
drUM*  fulvous  hair;  basal  segment  of  abdomen  clothetl  with  aa 
eivrt  pale  ochraceous  pulK'sccnce,  segments  2-4  each  with  a  broaJ 
evi'ii  fa^ia  of  dense  appressed  white  or  cinereous  pile,  apical  mar- 
gin 4»f  M'gmrnts  l-.'i  Muooth  and  shining,  that  of  5  fringeil  with 
p:ile  pMlKHcmcr  tiui^ed  with  fuscous  medially,  apical  segment  with 
fusmus  pubescrncc.  jmler  laterally  ;  venter  piceous,  apical  margin 
of  the  scgintnt**  rufo-t cetaceous  an<l  fringed  with  pale  fnscout 
hair,  whiti^th  laterallv.     Length  .(lO-.TO  inch. 
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of  abdomen  shining,  clothed  with  a  very  short  black  pubescence, 
the  apical  margin  with  a  more  or  less  interrupted  fringe  of  whitish 
hair;  extreme  sides  of  abdomen,  apex  of  fifth  segment  except 
middle  and  sides  of  ventral  segments  clothed  with  long  white 
pubescence.     Length  .50  inch. 

%. — Resembles  the  9;  lanceolate  mark  on  sides  of  face,  clj'peus 
except  lateral  suture,  labrum  except  two  spots  at  base,  and  scape 
beneath  yellow  or  yellowish-white;  intermediate  tarsi  long,  slender, 
simple,  basal  joint  of  posterior  pair  with  a  short,  stout  tooth  on 
inner  edge;  abdominal  segments  1,  2,  and  6  with  cinereous  pulies- 
cence,  sometimes  that  on  3-5,  which  is  generally  black,  is  more 
or  less  intermixed  with  cinereous.     Length  .50  inch. 

Hab,  California,  Nevada  (H.  Edwards).     Seven  specimens. 

Anthophora  mnoida. 

9. — Black,  clothed  with  an  ochreo-cinereous  pubescence,  very 
dense  on  thorax;  wings  subhyaline,  second  submarginal  cell 
8ul)quadrate,  the  first  recurrent  nervure  uniting  with  the  second 
tran^erse  cubital  nervure ;  the  pubescence  on  basal  joint  of  the 
tarsi  mostly  black ;  the  pubescence  on  base,  sides,  and  apex  of 
abdomen  long,  that  on  third,  fourth,  and  fifth  segments  more  or 
lesd  black,  the  fifth  segment  having  a  fringe  of  dense  ochraceous 
pubescence  at  tip;  ventral  segment  fringed  with  long  pale  pubes- 
cence.    Length  .55  inch. 

Hab,  Colorado  (Morrison).  One  specimen.  This  species  re- 
sembles Edwardsii^  but  is  easily  separated  by  the  form  of  the 
second  submarginal  cell  which  is  normal  in  that  species,  being 
Bubtriangular  in  shape  and  receiving  the  recurrent  nervure  at 
about  the  middle. 

Anthophora  miserabilii. 

%, — Black;  the  entire  insect  clothed  with  a  cinereous  pubes- 
cence, intermixed  with  black  on  vertex  and  thorax  above,  that  on 
the  abdomen  above  shorter  and  thin,  not  concealing  the  surface; 
narrow  line  on  sides  of  face,  hooked  beneath,  and  a  large  subtre- 
foil  mark  on  clypeus,  yellowish-white;  antennae  entirely  black; 
wings  hyaline,  second  submarginal  cell  narrow,  subquadrate, 
receiving  the  first  recurrent  nervure  at  the  tip  and  very  nearly 
uniting  with  ,the  second  transverse  cubital  nervure  ;  legs  slender 
and  simple. .  Length  .50  inch. 

Hab,  California  (H.  Edwards).     One  specimen. 
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])ii1)escont,  the  third  clavnte,  about  equal  in  length  with  the  fourth: 
thorax  as  in  9;  wings  suhh valine,  fuliginous  nnd  subviolaceouf 
on  apical  margin ;  Ivga  clothed  with  fulvous  piibesceiK-o,  Ur»i 
sinipli;  and  sulirohust;  tlie  four  white  luinds  on  abdoiiien  leM 
distinct,  subinterrupted,  and  sometimes  suhobsfilcte ;  bides  of 
sixth  sc;znicnt  with  a  sliort  acute  tooth.     Length  .55  inch. 

I/tih.  (icorgia  (Morrison).  Three  specimens.  A  very  i»rettj 
8])ecics.     The  }>  ante!) me  are  acutely  pointed  at  tip, 

Xeliiiodei  georgioa. 

1, —  l>l:uk  ;  liead,  thorax, and  base  of  first  segment  of  alxlnnicfl 
clothed  with  a  short  dense  ochraceous  pul>escence;  cly|>eu!«,  labniB, 
and  bMS4>  of  mandil»les  yellow,  the  latter  fulvous  near  tipH  ;  aiitoDDC 
as  long  as  head  and  thorax,  third  joint  twice  the  length  of  stvond, 
the  tlagellum  dull  fulvous  beneath;  wings  tinge<1  with  j'ellowi^h, 
the  apical  margin  dusky  and  subviol.nceous,  nerviirea  fiisH-out. 
Fccond  subniarginal  cell  large,  three-fourths  the  length  of  fip»t,  ibc 
third  rnun<led  at  tip  and  narrowed  one-half  towards  marginal: 
legs  ch •tiled  with  dull  ochraceous  pubescence,  that  on  four  |HMte- 
rior  tibia*  and  tarsi  fuscous  or  black,  extreme  tips  of  their  tibic 
with  a  tuft  of  whitish  pubescence,  tarsi  simple,  8iibr(»biiat,  tips 
dull  ft'rrui>;inous;  ai»ex  of  abdomen  with  nithcr  long  hlaek  pubM- 
cence,  the  ochraceous  pubescence  on  base  of  first  segment  extemli 
narrowly  down  on  the  sides  of  second  and  third  segments;  a 
narrow  b.-md  at  base  of  second  segment  and  a  broailor  band  on 
thinl  nnd  fourth,  slightly  oblitpie  laterally  an<l  suhinterrupu^ 
medially  <>f  a)tpressed  white  pubescence;  there  is  a  aliglit  iniHca- 
tion  <»f  an  oblique  line  of  pale  pubescence  on  sides  of  8ti'«»nd  aeg- 
nicnt :  a  ^hort  tooth  on  each  side  of  sixth  segment  nearly  concealed 
by  the  pnbfsronce.     Length  .5.')  inch. 

JInh,  (icnrgia  (Morrison).  One  specimen.  This  resembles  t be 
t,  tt\'  n,  til  fill  t\  but  is  separate<l  at  once  by  the  normal  slin|)e  of  tbe 
antcnnsi*  mihI  the  color  of  the  pul»escence  on  |K)8terior  lega. 

]f«liisod«i  coloradentiB. 

S  -  rilrnk  :  head,  tliorax,  and  legs  clothed  with  a  bright  fulroot 
pulifot «  tin  .  most  <1ensc  on  thorax  and  long  and  denaeon  I'Mmterior 
leg** ;  <-i\p<MH  tinely  and  ct)ntluent1y  punctureil;  tifM  of  manilihlct 
and  t1aL'<'!inni  iM-iieath  fidvous;  di>k  of  mesothorax  an«1  sctitfllaa 
shiniiiL'.  ^tron:rl\  punctured,  sparsely  clothefl  with  a  aliort  hlack 
pube<»ceii(-u ;    tcgnhe  piceous ;  wings  du?tky,  fuliginoua  on   apical 
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cence,  tarsi  fulvous,  the  basal  joint  of  posterior  pair  fringed  with 
Jong  yellowish  hair;  intermediate  tibiae  short,  dilated  and  toothed 
beneath  towards  base  and  with  a  short  acute  spine  at  tip  above, 
almost  hidden  by  the  dense  white  pubescence,  their  tarsi  long  and 
slender,   the   basal  joint   subfusiform,  more   strongly    narrowed 
t^owards  tip,  which  is  slightly  dilated  and  produced  behind  into  a 
prominent,  somewhat  curved  subacute  tooth,  remaining  joints  long 
find  slender;   abdomen  shining  at  tip,  two  basal  segments  with 
dense  ochraceous  pubescence,  shorter  and  paler  on  second  seg- 
ment, remaining  segments  with  black  pubescence,  interspersed 
"^writh  long  scattering  pale  hair,  sixth   segment  generally  with  a 
narrow  fringe  of  whitish  pubescence ;   sometimes  segments  3-6 
liave  each  an  indistinct  subapical  fascia  of  cinereous  pubescence, 
more  distinct  when  viewed  in  certain  lights;  venter  with  mixed 
pale  and  black  pubescence.     Length  .50  inch. 

Hab,  Colorado  (Morrison).  Six  specimens.  Allied  to  calif  or- 
nica^  but  smaller,  and  easily  separated  by  the  form  of  the  iuter- 
inediate  tarsi. 

HelissodeB  firater. 

% . — Black ;  head  and  thorax  clothed  with  a  dense  cinereous 
pubescence,  more  or  less  tinged  with  ochraceous  above  and  pale 
beneath;  clypeus  and  labrum  yellow;  antennae  three-fourths  the 
length  of  the  body,  entirely  black,  crenulated  towards  apex,  third 
joint  very  short,  about  twice  the  length  of  second;  wings  h3'aline, 
with  fuscous  nervures,  second  submarginal  cell  large,  two-thirds 
the  length  of  flrst,  the  third  broadly  truncate  at  tip  and  narrowed 
more  than  one-half  towards  marginal ;  legs  thickly  clothed  with 
white  pubescence,  tarsi  fulvous  at  tips,  clothed  at  base  beneath 
with  dense  golden  hair,  the  posterior  pair  fringed  with  long  pale 
hair,  intermediate  legs  simple,  the  basal  joint  of  their  tarsi  long 
and  narrow;  abdomen  rather  shining,  with  a  changeable  pale  sub- 
pruinose  pile,  first  and  second  segments  with  a  thin  pale  pubes- 
cence, longer  on  the  first,  segments  3-6  each  with  a  more  or  less 
distinct  fascia  of  whitish  pubescence,  more  dense  5  and  6,  sides 
of  apical  segments  with  long  pale  hair;  venter  piceous,  almost 
nude.     Length  .50  inch. 

Hab.  Colorado  (Morrison).  Six  specimens.  This  is  closely 
allied  to  lionenta  Cress.,  from  Texas,  which  has  the  abdomen  dis- 
tinctly banded,  the  labrum  black,  and  the  antennae  shorter,  with 
the  third  joint  longer  than  in  the  present  species. 
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narrowly,  densely  clothed  with  a  short  apprcsaed  cinereoas  |»ile; 
apical  margin  of  first  segment  narrowly  testaceous;  ventral  tr^- 
menls  fringeil  with  yellow  or  ochraceous  pubescence.  Length  J'*) 
inch. 

Hab.  (Jeorgia  (Morrison).     Three  specimens. 

X«liitod«B  montana. 

9 . — IMack ;  head  densely  clothed  with  pale  cinereous  piibescrncf. 
that  on  occi]uit  mixed  ochraceous  and  black ;  mandibles  fulvfiw 
near  tips;  thorax  densely  clothed  with  a  long  ochraceous  pube»- 
cenco,  tinged  above  with  fulvous,  that  on  disk  of  mesothorsx  ifri 
scutelluni  short  and  black;  teguhi}  piceous  ;  wings  li valine,  da»kj 
on  a])ical  margin,  nervures  fuscous,  second  subinarginal  cell  ihrve- 
fourths  the  length  of  first,  the  third  long,  rounded  at  tip,  afrl 
narrowed  one- half  towards  marginal;  legs  clt»thed  with  ochraceoiH 
pubescence,  that  on  posterior  tibiie  and  tarsi  long  and  dense,  ti|# 
of  four  posterior  tibia*  and  basal  joint  of  their  taral  and  of  tbf 
posterior  pair  within  clothed  with  fuscous  or  black ;  alxiomen  with 
basi*  and  sides  of  two  basal  segments,  and  extreme  sides  of  k^ 
maining  segments,  clothed  with  ochraceous  pubescence,  segmmU 
2-4  each  with  a  band  of  dense  appressed  golilen  ochraceous  pubc9- 
cence,  broadest  on  4,  and  more  or  less  interrupted  on  2;  s|»icsl 
M'gments  with  black  or  fuscous  pul>escence;  venter  piceous,  clotM 
with  black  pubescence.     Length  .50  inch. 

%  . —  Head,  thorax,  base,  and  sides  of  abdomen  clothed  with  |«i< 
ochraecous  puln'scence,  th.nt  on  di^k  of  mesothorax  and  scuteliaa 
black;  clypeus,  labrum,  and  spot  on  base  of  mandibles  pale^'ello*: 
antenna'  rrai-hiiig  to  tip  of  second  abdominal  sej^ment,  subcrvot* 
lated  towards  tip,  third  joint  a  Utile  longer  than  second,  fls  gel  lam 
fiilv(»ns  bfueatli;  legs  simple,  clothed  with  ochraceous  pubesccncr. 
fulvous  on  tarsi  bi'nealh,  Ihe  latter  pale  ferruginous;  apical  marpt 
of  abdmninal  segments  broadl\  pale  testaceous,  the  apical  half  i^ 
hicond  and  nearly  the  whole  of  the  three  following  segmeBtt 
envfivd  with  a  sh<»rt  subappresNed  ochraceous  or  yellow  pabet- 
<Tnrr.  that  on  tlie  two  apical  si>gm(>nts  fuscous  or  black,  lbe« 
tw«i  M-;:nu'nt>  have  each  a  short  tooth  on  extreme  aides;  Teatrr 
pirrou**.  \\\v  :ipical  margin  of  the  segments  narrowly  fulvt^tnu- 
er«»ns.      Lt-ni^lh  ..')0  iiirli. 

//'i'/.  <.'ul«»railo  t  Kitling**;;  Nt-w  Mfxieo  (Dr.  Lewis).  Four  ff^^ 
ciuiens. 
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Hab.  Colorado  (Ridings.  Morrison).     Five  specimens.    A  very 
handsome  species,  having  the  abdominal  fasciae  broad  and  distinct. 

Xeliifodes  dileota. 

%. — Black;  head,  tho;*ax,  and  base  of  abdomen  clothed  with  a 

dense  ochraceous  pubescence,  strongly  tinged  with  yellow  above; 

clypeus  and  labrum  yellowish-white;  tips  of  mandibles  pale;  an- 

tennse  two-thirds  the  length  of  body,  entirely  black,  subcrenulated 

towards  tip,  third  joint  about  three  times  the  length  of  second; 

ifrings  slightly  tinged  with  yellowish,  ncrvures  pale  fuscous,  second 

submarginal  cell  quadrate,  more  than  half  the  length  of  first,  the 

third  broadly  truncate  at  tip  and  narrowed  about  one-half  towards 

marginal ;   legs  clothed  with  pale  ochraceous   pubescence,  dense 

iind  fulvous  on  base  of  tarsi  beneath;  intermediate  tarsi  slender, 

simple,  the  basal  joint  slightly  curved,  posterior  pair  fringed  with 

long  pale  yellowish  hair;  first  segment  of  abdomen  clothed  with 

a  long  yellow  pubescence,  remaining  segments  with  a  very  short 

cinereous  pile,  becoming  more  dense  before  apex,  and  forming  a 

more  or  less  distinct  white  band,  and   interspersed  with  longer 

mixed  pale  and  black  scattering  hairs ;  venter  brown,  the  sides  of 

the  segments  fringed  with  pale  pubescence.     Length  .46-.50  inch. 

Hab.  Texas  (Belfrage);  Colorado  (Ridings).    Three  specimens. 

This  may  be  the  %  of  speciosa. 

KeliBtodei  oompta. 

9 . — Black ;  head  clothed  with  a  dense  cinereous  pubescence  ; 
clypeus  finely  and  confluentl}'  punctured;  apical  half  of  mandibles 
fulvous ;  thorax  and  basal  segment  of  abdomen  with  a  short 
dense  fulvous  pubescence,  very  dense  on  thorax,  entirely  conceal- 
ing the  surface;  tegulae  pale  fulvous;  wings  pale  fuliginous,  with 
a  violaceous  reflection,  nervures  black,  second  submarginal  cell 
about  half  the  length  of  first,  the  third  broadly  rounded  at  tip, 
and  narrowed  one  half  towards  marginal ;  legs  clothed  witli  dark 
fulvous  pubescence,  black  on  basal  joint  of  anterior  tarsi ;  abdo- 
men with  four  narrow  fasciae  of  dense  appressed  white  pubescence, 
two  on  second  segment,  and  one  each  on  third  and  fourth,  that 
on  the  latter  dilated  laterally,  two  apical  segments  and  venter 
clothed  with  black  pubescence.     Length  .70  inch. 

%, — Clypeus,  labrum,  and  spot  at  base  of  mandibles  yellowish- 
white;  antennae  scarcely  as  long  as  head  and  thorax,  black,  apical 
joint  long,  acuminate  and  acute  at  tip,  three  basal  joints  brownish, 
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pair;  abdomen  with  b:isnl  and  lateral  margins  of  first  sefpnent, 
extreme  basal  margin  of  second,  and  narrow  apical  margiD  of 
segments  2-4  fringed  with  w^hitish  pubescence,  eltiewhere  Xhn 
pnbescencc  is  fuscous  or  black.     Length  .45  inch. 

%. — Closely  resembles  the  9;  clypeus  and  soinetimcs  a  spot  oo 
labrnm  yellowish ;  antenna*  two-thirds  the  length  of  bo<iy«  third 
joint  scarcely  twice  the  length  of  second,  flagellum  fulvous  be- 
neath; pubescence  on  thorax  much  longer,  disk  of  naeso thorax  and 
scutellum  shining  and  sparsely  punctured ;  pul>escence  of  legs 
paler,  tarsi  slender,  simple,  ferruginous  at  tips;  fifth  ftegntent  of 
abdomen  fringed  at  a|)ex  with  white  pubescence  similar  to  that 
on  fourth,  two  apical  segments  each  with  a  short  acute  ti)oth  on 
extreme  sides,  sides  of  venter  with  long  whitish  hair.  L«ugtli  .46 
inch. 

JIah.  Texas  (Ik'lfrage).  Four  specimens.  This  is  allieti  to 
rival  IK  Cress. 

M eliitodes  agilif. 

1, — Small,  black,  clothed  with  a  pale  ochraceous  or  cinervon 
pubes4*ence,  dense  on  thorax:  clypeus,  labrum,  and  s|K>t  on  ba«e 
of  mandibles  pale  yellow:  mandibles  dull  ferruginous  at  ti|ii; 
anteiinfl'  nearly  as  long  as  the  body,  fulvous,  flarker  above,  thnec 
basal  joints  black,  thinl  Joint  a  little  larger  thau  sec«>n<l ;  wtngt 
whitish-hyaline,  with  pale  testaceous  nervures,  8eci>nd  submar* 
giiia!  cell  half  the  length  of  tlrst,  the  third  roundeti  at  tip  simI 
narrowed  one-half  towards  marginal;  legs  clothed  with  short 
cinercnUH  pubescence,  tarsi  slender,  simple,  pale  ferruginous  al 
tips,  tibial  spurs  white;  abdomen  thinly  clotlietl  with  ciiiervout 
pnbi'M-rnce,  apical  margin  of  the  segments  rather  broadly  whitish, 
and  having  a  narrow  bantl  of  cinereous  pubescence,  two  apical 
Mci:iiuMit<»  each  with  a  short  stout  tooth  at  extreme  sides.  Length 
.|o  inrh. 

Iff'h.  Texas  (lU'lfrage).  Six  specimens.  This  is  much  smaller 
than  intmuirhii  (*re^s.,  which  it  otherwise  closely  resembles. 

M ttlittodei  eommunU. 

V. — IMark:  head  and  thorax  clothed  with  a  short  dense  eine* 
rennet  pub<'scfuce,  very  short  on  cIvikmis,  which  is  densely  punc* 
tund:  ttagt'llum  snbtejitaceous  beneath;  disk  of  meso  thorax  and 
scnitllum  with  short  sparse  black  pubescence;  disk  of  metathoraz 
aliuoht  nude,  the  pube!»cence  on  >ides  long  ;  tegula*  picvous  ;  wiogt 
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margin,  nervures  fuscous  or  black,  second  subraarginal  cell  nearly 
as  long  as  the  first,  the  third  rounded  at  apex  and  narrowed  two- 
thirds  towards  marginal ;  the  pubescence  on  four  anterior  tarsi 
and  on  posterior  pair  within  is  fuscous  or  black;  abdomen  shining, 
extreme  base  thinly  clothed  with  a  yellowish  pubescence,  extreme 
base  of  third  segment  occasionally  with  a  whitish  band,  two  spots 
or  short  lines  on  sides  of  second  segment,  a  narrow  band  near 
apex  of  third,  slightly  interrupted  medially  and  a  broad  band  at 
tip  of  fourth  segment,  of  short  appressed  pale  fulvous  pubescence; 
sides  of  apical  segments  and  ventral  segments  fringed  with  yellow 
pul>escence.     Length  .55  inch. 

%, — Closely  resembles  the  9;  cl3'peus,  labrum,  and  spot  at  base 
of  mandibles, yellow;  antennsB  rather  longer  than  head  and  thorax, 
third  joint  a  little  lunger  than  second,  fiagellum  pale  fulvous  or 
yellow  beneath;  the  black  pubescence  on  disk  of  mesothorax  and 
scutellum  more  dense;  third  submarginal  cell  narrowed  three- 
fourths  towards  marginal ;  pubescence  on  legs  entirely  bright 
fulvous  or  yellow,  tarsi  simple,  tips  ferruginous;  base  and  sides 
of  first  segment  of  alxlomen,  sides  of  second  and  a  short  lateral 
subapical  line,  a  band  on  third,  interrupted  medially,  and  a  band 
on  fourth  and  fifth,  all  of  dense  ochraceous  pubescence;  sixth 
and  seventh  segments  each  with  a  short  tooth  on  extreme  sides; 
ventral  segments  fringed  with  ochraceous  or  yellow  hair.  Length 
.55  inch. 

Hab,  Colorado  (Ridings,  Morrison).     Ten  specimens. 

Kelistodes  petuloa. 

9. — Black;  head  clothed  with  short  dense  cinereous  pubescence, 
that  on  occiput  fulvous;  clypeus  finely  punctured;  mandibles  with 
a  pale  spot  near  base;  fiagellum  dull  testaceous  beneath;  thorax 
clothed  with  a  short  dense  ochraceous  pubescence,  more  or  less 
tinged  with  fulvous  above,  that  on  disk  of  mesothorax  and  scutel- 
lum black;  tegulae  dull  testaceous;  wings  subhyaline,  tinged  with 
yellowish,  nervures  pale  fuscous,  second  submarginal  cell  nearly 
as  long  as  first,  the  third  broadly  rounded  at  tip  and  narrowed 
one-half  towards  marginal ;  legs  clothed  with  ochraceous  or  pale 
Tulvous  pubescence,  long  and  dense  on  posterior  tibias  and  tarsi, 
tips  of  tarsi  ferruginous;  base  and  sides  of  first  segment  of  abdo- 
men and  sides  of  apical  segments  clothed  with  ochraceous  pubes- 
cence, broad  apical  margin  of  segments  2-4  and  base  of  second 
14 
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sometimes  with  a  narrow  band  at  base;  venter  with  black  or 
fuscous  pubescence.     Length  .4r)-.50  inch. 

%. —  Black;  head,  thorax,  and  base  of  abilomen  clothed  with  i 
long  dense  whitish  pubescence,  more  or'  less  tinged  above  with 
ochraceous;  cly|)ens  yellowish;  antimnse  nearly  as  long  as  the 
body,  entirely  black,  third  joint  a  little  larger  than  secoih]: 
pulwscence  of  legs  entirely  pale  ochraceous,  tips  of  tarsi  ferrnp- 
nous,  tibial  spurs  whitish;  apical  margin  of  abdominal  segments 
whitish,  and  having  a  band  of  pale  pubescence,  sixth  and  seventh 
segments  each  with  a  short  tooth  on  each  extreme  side,  generally 
concealed  by  the  pubescence ;  venter  piceous,  the  pubescence 
sparse  and  pale,  apical  margin  of  the  segments  narrowly  te«t*- 
ceous.     I^ength  .40-.43  inch. 

JIab.  Colorado  (Ridings,  Morrison).     Twelve  specimens. 

Xelistodei  perplexa. 

9. —  Black,  shining;  head  and  thorax  clothed  with  cinereoaf 
pulK'Sccnce,  that  on  anterior  margin  of  occiput,  raesothoraz  except 
anterior  margin  and  scutellum, erect  and  black;  disk  ofmesotbonx 
almost  nude  and  sparsely  punctured;  mandibles  with  a  yellowiih 
6tri|>e  near  apex ;  tegulrc  piceous ;  wings  hyaline,  slightly  duskj 
on  apical  margin,  nervures  black,  third  submarginal  cell  rounded 
at  apex  and  narrowed  one-half  towards  marginal;  legs  with  blicfc 
or  fuscous  pulK'scence,  posterior  tibia*  and  outer  side  of  basal  jimdI 
of  their  tarsi  pale  ochraceous  ;  base  of  first  segment  and  sifles  of 
all  the  segments  InMieath  with  cinereous  pubescence,  a  cinervoot 
band  on  middle  of  second  and  third  segments,  sulioliUque  on  the 
sides  and  more  or  less  iuterru]>ted  on  second,  and  a  band  of  sane 
c<»lor  at  apex  of  fourth  segment,  sometimes  a  narrow  cineivoai 
band  at  extreme  base  of  second  segment;  apical  segments  above 
black.     Length  .40  inch. 

\. —  I*ulK»scence  lon««[er  and  more  dense  than  on  9 :  clvpeu 
excrpt  liase  white;  antenna'  nearly  as  bingas  the  IhmIv,  thinl  joist 
sr:ir<'fly  twire  longer  than  se(M»nd,  flagellum  fulvotia  beneath* 
tliird  snl)mar;;inal  cell  narrowed  m<>iv  than  two-thirtls  to  niam» 
iKil :  pnl>eM-ence  of  legs  entirely  pale,  tarsi  slender  and  simuW, 
tibial  spurs  pale;  abdominal  fasfia*  much  narrower  than  in  9  aa4 
more  or  h>ss  interrupted,  two  apical  segments  each  with  a  siost 
toiith  (in  extreme  sides.     LtMiirth  ..'{.'>  inch. 

Iltih,  <icori:ia  (Morrison);  Texas  (Belfrage).  Twenty  spcci- 
mens. 
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XeliModet  luffisa. 

9. — Black;  head  clothed  with  cinereous  pubescence,  that  on 
labrum  and  occiput  ochraceous  ;  anterior  margin  of  clypeus,  most 
of  labrum  and  base  of  mandibles  pale  ferruginous,  a  yellowish  line 
on  mandibles  near  tips ;  thorax  clothed  with  a  short  dense  ochra- 
ceous pubescence,  pale  on  sides  and  beneath,  and  tinged  with 
fulvous  above,  that  on  disk  of  mesothorax  and  scutellum  sparse 
and  black;  tegulae  pale  testaceous;  wings  hyaline,  slightly  dusky 
on  apical  margin,  nervures  fuscous,  costal  nerve  ferruginous, 
neuration  as  in  montana  ;  legs  clothed  with  ochraceous  pubescence 
long  and  dense  on  posterior  tibiae  and  tarsi  and  fulvous  within, 
tips  of  tarsi  ferrugrnous ;  base  and  sides  of  first  abdominal  seg- 
ment clothed  with  ochraceous  pubescence,  a  white  band  at  base 
of  second  segment  and  a  very  broad  band  of  short  dense  appressed 
cinereous  pile  on  apex  of  segments  2-4,  two  apical  segments 
clothed  with  fulvous  pubescence  paler  laterally,  apical  margin  of 
first  segment  narrowly  whitish ;  venter  with  fulvous  pubescence, 
apical  margin  of  the  segments  fulvo-testaceous.     Length  .60  inch. 

% . — Pubescence  paler  and  more  dense  on  head ;  clypeus,  labrum, 
and  base  of  mandibles  yellowish ;  antennse  rather  longer  than 
head  and  thorax,  third  joint  three  times  longer  than  second  and 
about  half  the  length  of  fourth,  flagellum  fulvous  beneath ;  wing 
nervures  fulvous;  legs  simple,  clothed  with  ochraceous  pubes- 
cence, that  on  tarsi  beneath  fulvous ;  abdomen  much  as  in  9  ex- 
cept that  the  band  on  fourth  segment  is  narrower,  and  the  fifth 
has  a  similar  band;  apex  with  fulvous  pubescence,  the  sixth  seg- 
ment having  a  stout  acute  tooth  at  extreme  sides.    Length  .45  inch. 

Hab.  Texas  (Belfrage,  Heiligbrodt).  Four  specimens.  The 
cinereous  bands  on  abdominal  segments  2-4  of  9  are  very  broad, 
occupying  nearly  the  entire  upper  surface. 

KeliModes  fimbriata. 

9. — Black;  head  and  thorax  clothed  with  pale  ochraceous  or 
cinereous  pubescence,  which  on  disk  of  mesothorax  and  scutellum 
is  sparse  and  mixed  with  black;  mandibles  with  a3''ellowish  stripe 
near  tips;  flagellum  subtestaceous  beneath;  tegulae  piceo us;  wings 
fuscous  on  apical  margin,  nervures  black,  second  submarginal  cell 
half  the  length  of  first,  basal  nerve  very  oblique,  third  submarginal 
truncate  at  tip  and  narrowed  one-half  towards  marginal;  legs 
clothed  with  fulvous  pubescence,  long  and  dense  on  posterior 
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Hah,  Ciilifornia  (II.  II.  Stretch).     One  specimen.     A  very  di^ 

tiiK't  «|H'cie8. 

Xelittodes  aotnoM. 

9. — Black;  hca<l  and  thorax  clothed  with  grifteoiis  puliesoencp. 
AparHc  oil  face  and  disk  of  meftothorax,  which  latter  is  opaque  aiKl 
iiiipinictiircd  ;  tc^iila*  rnfo-piccous ;  wings  hyaline,  nerviireji  fav 
eoiiH,  second  subinar^inai  cell  small,  leas  than  half  the  length  of 
firbt,  the  third  truncate  at  tip  and  narrowed  one-half  towards 
marginal;  legs  with  pale  ochraceous  pubescence,  long  and  flense 
on  posterior  tibia'  and  tarsi;  abdomen  with  short  black  pubes- 
cence, a  few  scattered  pale  hairs  on  base  of  flrst  segment,  a  broad 
band  of  appreSKcd  cinereous  pubescence  on  ai>ex  of  segments  2-4. 
generally  interrupted  on  middle  of  2,  and  a  band  of  pale  fiilvuni 
pubescence  on  apex  of  5;  ventral  segments  fringed  with  gris«oos 
pul»escence.     Length  .4r>  inch.  # 

Huh,  California  (II.  Kdwards).  Three  specimens.  This  has  the 
niesolhorax  and  seutellum  opaipie  and  impunctureil. 

Mttliitodei  donata. 

9. — Small,  black ;  head  and  thorax  clothed  with  a  short*  not 
very  dense  griseous  pubescence,  that  on  vertex,  niesothorax,  and 
scutelluin  more  or  less  black  or  fuscous;  mesothorax  <»p!iqiie« 
rough! v«  denselv  and  confluent Iv  punctured,  the  seutellum  verr 
tlenseiy  so;  teguhe  piceous ;  wings  subhyalinc,  nervnres  black. 
second  snbinar^inal  half  the  length  of  first,  receiving  the  firnt  rv- 
currenl  nervure  at  tip,  the  tliird  submarginal  truncate  at  tip  and 
narrowed  two-thirds  towards  marginal;  legs  with  pale  orhrm-eoos 
pulK'sr«M)(*4>,  long  and  dense  on  posterior  pair;  alMlomen  shining. 
cl<»*<(lv  and  ininutflv  punctured,  base  and  sides  narrowlv  of  first 
se'^uh'Ut  with  a  little  cinen*ous  pubescence,  base  of  second  nar- 
rowly, and  apex  of  segments  2-4  bnmdly  with  a  dense,  aiipren^eil. 
uliili'^li  4'inrrfous  pile;  two  apical  segments  black,  the  tip  of  5 
ii.'Utouly  iiixon^  ;  siilfs  (»f  vcntial  segments  fringed  with  whiti«b 
hair.      Lt-iit^t h  .:;;i  indi. 

Ihih    Mi'xici)  (  Suniiclnast).     One  specimen. 

Melitfodei  trifasciaU. 

'^  .  —  |Sl:i4k  ;  ii(>ad  clothed  with  irriscftus  pulicscenoe,  that  on 
\crt(\  lil:ick  ;  maiidilijes  tin«ji:cd  with  dull  ferruginous;  tli«>ras 
with  dciioc  tM-hracriHiN  pube<iccncc;  di*«k  of  mesothorax,  nil  arcuate 
band  anteriorly  extending  l»eiieatli,  and  the  seutellum  with   Idack 
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dusk}',  darker  on  apical  margin,  nervures  fuscous,  second  subrnar- 
ginal  cell  more  than  half  the  length  of  first,  the  third  rounded  at 
tip  and  narrowed  one-half  towards  the  marginal ;  four  anterior 
legs  with  mixed  fuscous  and  ochraceous  pubescence,  posterior 
tibia;  and  tarsi  with  long  dense  fulvous  pubescence,  which  is 
darker  within;  abdomen  shining,  base  and  sides  of  first  segment, 
with  cinereous  pubescence;  narrow  band  at  extreme  base  of  second 
segment,  another,  slightly  arcuated,  across  the  middle,  a  broad 
band  near  base  of  third,  and  another  on  apex  of  fourtii,  sometimes 
subinterrupted  on  posterior  middle,  composed  of  short  dense 
appressed  whitish  pile ;  apex  and  venter  with  black  pubescence, 
tiiat  on  the  sides  of  the  latter  generally  mixed  with  white.  Length 
.45  inch. 

%  — Resembles  the  9  in  color  of  pubescence  and  ornamentation 
of  abdomen  ;  clypeus,  labrum,  and  base  of  mandibles  pale  yellow- 
ish ;  antennae  two-thirds  the  length  of  body,  third  joint  scarcely 
twice  the  length  of  second,  flagellum  fulvous  beneath ;  legs  clothed 
with  ochraceous  pubescence,  that  on  tarsi  beneath  golden,  tarsi 
simple,  pale  ferruginous  at  tips ;  sometimes  the  fifth  abdominal 
segment  has  an  indistinct  band  of  pale  hairs  ;  two  apical  segments 
each  with  a  short  lateral  tooth;  sometimes  the  apical  margin  of 
the  segments  are  more  or  less  testaceous.     Length  .45  inch. 

Hab.  Georgia,  Illinois.     Twenty  specimens. 

XelissodeB  oonfasa. 

9. — Black;  head  and  thorax  clothed  with  a  dense  pale  ochra- 
ceous pubescence,  slightly  mixed  with  black  on  vertex,  occiput, 
and  thorax  beneath ;  on  disk  of  mesothorax  and  scutellum  the 
pubescence  is  sparse  and  black,  the  former  smooth,  polished, 
sparsely  punctured ;  tegulae  piceous ;  wings  hyaline,  slightly  dusky 
on  apical  margin,  nervures  fuscous,  second  submarginal  cell  three- 
fourths  the  length  of  first,  the  third  rounded  at  tip  and  narrowed 
more  than  one-half  towards  marginal ;  legs  clothed  with  black 
pubescence,  mixed  with  pale  ochraceous  at  base  of  four  anterior 
tibiae  and  apex  of  posterior  femora,  posterior  tibiae  and  outside  of 
their  tarsi  clothed  with  a  long  dense  yellow  pubescence;  abdomen 
clothed  with  short  black  pubescence,  longer  on  apical  segments, 
basal  segment  with  a  long  sparse  pale  pubescence  at  base,  segments 
2-4  each  with  a  broad  band  of  short  dense  appressed  pubescence, 
often  interrupted  on  second  and  third  segments,  base  of  second 
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monts  2-5  covered  more  or  less  with  a  cleose  ochmceoQA  pile 
becomiti<;  more  dense  on  the  apical  margin  and  forming  goMfS- 
och racoons  bands;  apical  segments  black,  the  sixth  with  a  bloat 
tooth  on  each  side.     Length  .35  inch. 

Ilnh,  Mexico  (Snmichrast).     One  specimeo. 

Meliiiodei  tapida. 

9. — Hhick ;  head,  thorax,  le^s,  and  base  of  abdomen  cloth«fI 
with  a  dense  pale  ochraceous  pnl>escence;  mandibles  3*elio»i»h 
towanl  tips;  flagellnm  fnlvo-testaceons  l>eneath;  posterior  tibup 
and  tarsi  clothed  with  a  lon^  dense  pale  oidiraceous  pubescvni'e: 
win<;s  subhyaline,  nervnres  fnseous,  second  submarginal  cell  two- 
thirds  the  Icn<rtli  of  first,  the  thini  broadly  rounded  at  tip  and 
narrowed  more  than  one-lialf  towards  mar<rinal;  segments  2*4  of 
ab<l()nH'n  coverctl  almost  entirely  with  a  sliort  dense  pale  appres«c<i 
iM'hr.Mceoiis  pile;  two  apical  se<rments  black,  a  |)atch  of  pale 
pnbfsccnce  on  each  side  of  the  fifth  ;  venter  fringed  with  pale 
pnlM'scfiici'.     Length  .4<l  inch. 

lliih.  Nt'vada  (II.  Edwards).     One  specimen. 

Meliiiodei  luavii. 

V. — Black;  head,  thorax,  and  base  of  abdomen  clotlieil  with  a 
dvnne  pale  <N'hraceons  pnlK'scenre;  clypens  nearly  nndi%  shinins: 
mandibles  nt*ar  tips  and  flai^ellnin  l>eneath  rnfo-teBtat*eoii8  ;  tegnls 
pale  t'lilvoits;  win<^s  liyalint*,  nervnres  black,  sei*ond  submarginal 
cell  liaiCtlK'  l<*n<;th  of  first,  the  third  trnncate  at  tip  and  HU<Klenly 
narrow«*d  ono-half  towarils  niar<rinal  ;  legs  cl<»tlied  with  pale  pu1t««> 
cvnce.  tiiat  on  tibia*  and  tarsi  fnlvons,  long  and  dense  on  postenor 
pair;    a  y>\%nX,  on  each  side  of  first  abdominal  segment,  and  the 
sf<-f>iid  to  litth,  <'\<'cpt  narrow  apical  margins,  clothed  witli  a  short, 
drhM*.  ap|»n'ss4Ml  wliitt*  ]Mibescence,  that  on  the  fifth  tinged  with 
orhraccoiis,  the  a])ii'al  tnar«rin  of  the  se«;nients  nude,  smooth,  aatl 
p<ilisli«>d:  v«'ntcr  brown,  tlu*  segments  fringe<1  with   pale,  the  apex 
with  t'ldvnn**  piib4»se«'noi'.     Length  .45  inch. 

//'/'».  ('ulorado  (Mfirrison).  One  spi'cimeu.  A  very  prvttr 
lit  lb*  H|M*cic«,  tilt'  alNbinien  ap]>earing  whito  with  four  narn>« 
»*liinihi:  i»la«-k  band;). 

Meliiiodei  lapina. 

*  . —  r»lM(-k,  clotht'd  with  a  denst*  ^ri^teong  pnl)escenoe«  tincvd 
witii  iH'lirac«M)tm  on  thorax  ab(»ve.  and  white  ou  face  and  clu*ek«: 
clifH'ii*.,  labruin  more  or  less,  and  s]iot  on  base  of  mandibles  pak 
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Melistodei  eondigna. 

9. — Robust,  shining  black;  head  clothed  with  short  whitish 
pubescence,  very  short  on  clypeus,  the  disk  of  which  is  nude,  a 
line  of  long  black  hair  behind  ocelli ;  mandibles  near  tips  and  flagel- 
lum  beneath  yellowish  ;  prothorax,  lateral  and  posterior  margins 
of  mesothorax,  metathorax,  and  large  patch  beneath  wings  clothed 
with  griseous  or  whitish  pubescence,  elsewhere  it  is  short  and 
black,  a  slight  admixture  of  pale  hair  on  mesothorax  anteriorly; 
disk  of  mesothorax  and  scutellum  shining,  sparsely  punctured 
and  nude ;  tegulse  piceous ;  wings  tinged  with  yellowish  and  with 
a  golden  reflection,  pale  dusky  on  apical  margin,  nervures  fuscous, 
second  submarginal  cell  small,  scarcely  half  the  length  of  first, 
third  submarginal  as  long  as  first,  rounded  at  apex  and  narrowed 
one-half  towards  marginal ;  legs  clothed  with  mixed  fuscous  and 
pale  pi^scence,  that  on  posterior  tibije  and  tarsi  yellow,  fulvous 
within;  abdomen  shiping,  finely  punctured,  subiridescent;  base 
of  first  segment  with  a  thin  pale  pubescence;  a  narrow  band  at 
base  of  second  segment  dilated  on  extreme  sides,  a  broad  band  at 
base  of  third,  a  broad  band  at  apex  of  fourth,  more  or  less  inter- 
rupted medially,  and  a  spot  on  each  side  of  fifth,  of  short  dense 
appressed  cinereous  or  pale  ochraceous  pubescence;  apical  margin 
of  the  segments  sometimes  narrowly  pale  testaceous;  lateral  apical 
margin  of  ventral  segments  fringed  with  whitish  hair.  Length 
.55  inch. 

Hah.  Illinois,  Kansas.     Two  specimens. 

Meliifodei  StreteUi. 

9. — Black;  head  and  thorax  clothed  with  dense  griseous  pubes- 
cence; clypeus  nude,  densely  punctured;  labrum  with  fulvous 
pubescence;  mesothorax  very  densel}''  and  finely  punctured,  the 
pubescence  short  and  not  very  dense,  that  on  pleura  long,  dense, 
and  pale;  tegulae  piceous;  wings  subhyaline,  nervures  black, 
second  submarginal  cell  less  than  one-half  the  length  of  first,  the 
third  truncate  at  tip  and  narrowed  one-half  towards  marginal: 
legs  clothed  with  pale  ochraceous  pubescence,  long  and  dense  on 
posterior  tibiae  and  tarsi ;  abdomen  nearly  nude,  a  little  griseous 
pubescence  at  base  of  first  segment,  apical  margin  of  segments  2 
and  3  narrowly  whitish,  the  base  of  2-5,  and  apex  of  5  witii  a 
narrow  band  of  appressed  pale  ochraceous  pile,  indistinct  on  base 
of  2  and  5 ;  apical  segment  with  fulvous  pubescence;  venter  fringed 
with  long  pale  pubescence.     Length  .50  inch. 
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npproRsod  oohrnccous  pile,  that  on  fifth  segrneiit  more  or  ]«m 
interrupted  on  posterior  nii<I(11e;  apical  segment  with  lilack 
pulieseence,  mixed  with  ochraceous  laterally.     Length  .45  inch. 

% . — The  pulKTHeenee  longer  and  more  dense,  and  entirely  fiilvoa^ 
or  oc'hraceons  except  on  apical  segments  of  alxlomen  ;  i-lyiieDi. 
lahriim,  an<l  spot  on  base  of  mandibles  pale  yellow  ;  anteunc 
three-fdurths  the  length  of  abdomen,  third  joint  a  little  larger 
thnn  Hccomi,  flagelhim  pale  fulvous  beneath;  legffi  brownish, 
clothed  with  ochraceous  pul>eHcence,  tarsi  pale  fulvous;  aiNlonica 
marked  as  in  9.  with  the  pul>escence  on  basal  segment  fiilvoos: 
two  a]iical  segments  each  with  a  short  tooth  on  extreme  s>ides. 
Length  .40  inch. 

Jlnh,  Mexico  (Sumichrast).     Twelve  si)ecimen8. 

Meliiiodet  aarigenia. 

9. —  niack;  head,  legs,  and  basal  segment  of  aMomen  clothfd 
with  (K'hniceouH  pul>escence,  the  thorax  with  dense  fulvous  piiliet- 
cencc,  paler  on  the  sides  and  beneath  ;  flagellum  fulvo-teataceoof 
l>eneath  ;  wings  uniformly  hyaline,  ncrvures  pale  fulvoua*  second 
8ulimar<;inal  cell  more  than  half  the  length  of  first,  the  thini  trun- 
cate at  tip  and  narrowed  one-hulf  to  marginal;  |>osterior  tibia*  ami 
tarsi  with  long  fulvous  puln^scence,  that  on  base  of  tarsi,  at  tip  and 
within  blnck;  band  at  base  of  second  alnlominal  segment,  a  not  tier 
on  the  middle,  sometimes  suffused  with  that  at  base,  and  a  hrond 
band  at  apex  of  segments  .S  and  4,  of  dense  appressed  ochracooo* 
pnlM-*<ceiice;  apical  segments  black;  venter  clothe<l  with  long 
fulvo-iH'hraceous  pubescence.     Lebglh  Aii  inch. 

% . —  Narrower  lliau  9  :iud  in<»re  densely  pubescent;  eU'iicos. 
l:ibruni,and  spot  on  base  <»f  mandibles  pale  yellow;  antenna*  two- 
thirds  the  lenirth  of  body,  third  joint  less  than  twice  the  lenutli  of 
second,  tla^ellum  pale  fulvf»us  beneath;  legs  slender,  with  ut'hra- 
ceous  pube«*rence,  tips  of  tnrsi  pale  fulvous,  tibial  spursi  white; 
a[»ieMl  ni.'ir;!iu  of  abdominal  segments  pale  testaceous,  flnit  «eg- 
nieiit  elnthed  with  a  long  fu I vo- ochraceous  pulieHocneu,  luuks  of 
secfiiid.  ai'd  apical  margin  of  se;inients  2-0  with  a  broail,  more  or 
less  indi^tini•t  band  of  ochraceous  puU^scence ;  two  apical  aeg- 
nietitH  eurh  wjtli  n  stout  black  tooth  ou  extreme  aides.  Length 
.10  -.4.'i  inch. 

J/iift.  Can.,  .Ml'.,  N.  Y.,  Va.,  La.,  Mo.,  Kan.,  (^ol.,  N.  Mez^  Utah. 
Twrhly  specinieii>.     This  may  be  ^n'nnnijlranica  St.  Parg.,  but  it 
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pubescence;  wings  subh^'aline,  darker  on  apical  margin,  nervures 
fuscous,  second  submarginal  cell  obliquely  quadrate,  half  the 
length  of  first,  third  submarginal  truncate  at  tip,  narrowed  one- 
half  towards  marginal;  legs  with  black  pubescence,  mixed  with 
pale  on  femora  and  tfbiae,  that  on  tarsi  beneath  fulvous,  posterior 
tibiae  and  tarsi  fulvous  clothed  with  long  fulvous  pubescence,  tip 
of  first  joint  black ;  abdomen  shining,  base  of  first  segment  clothed 
with  pale  ochraceous  pubescence,  a  narrow  band  at  base  of 
segments  2  and  3,  and  broad  band  at  apex  of  4,  of  short  dense 
appressed  pale  ochraceous  pile;  apex  and  venter  with  short  black 
pubescence.     Length  .40  inch. 

Hah.  Porto  Rico  (Krug).  One  specimen.  This  ma^^  prove  to 
be  the  9  of  mimica  Cress. 

Xeliiiodei  albilabrii. 

% . — Black;  head  and  thorax  clothed  with  a  long,  dense  griseous 
pubescence,  mixed  with  black  on  face,  vertex  and  mcsothorax 
anteriorly,  and  tinged  with  yellow  on  sides  of  scutellum  and 
metathorax ;  labrum  white;  antennse  three-fourths  the  length  of 
the  body,  third  joint  a  little  longer  than  second,  flagellum  dull 
fulvous  beneath ;  tegulae  yellowish ;  wings  tinged  with  yellow, 
apical  margin  dusky,  nervures  pale  fuscous,  second  submarginal 
ceil  less  than  half  the  length  of  first,  the  third  shorter  than  first 
and  only  slightly  narrowed  towards  marginal;  legs  sU-nder,  clothed 
with  pale  pubescence,  that  on  outside  of  posterior  tibiae  and  tarsi 
black,  tips  of  tarsi  pale  ferruginous;  apical  margin  of  abdominal 
segments  above  broadly  pale  testaceous,  clothed  with  a  very  short 
dense  appressed  golden  pile,  base  of  first  segment  with  a  whitish 
pubescence.     Length  .40  inch. 

Hab.  Mexico  (Sumichrast).     One  specimen. 

XeliMOdei  otomita. 

% . — Small,  black ;  head  and  thorax  clothed  with  a  dense  griseous 
pubescence,  that  on  occiput,  disk  of  mesothorax  and  scutellum 
more  or  less  black  ;  clypeus  pale  yellow ;  antennae  as  long  as  head 
and  thorax,  third  joint  about  twice  the  length  of  second,  fiagellum 
l)eneath  except  first  joint  fulvous  ;  tegulae  piceous  ;  wings  hyaline, 
apical  margin  dusky,  nervures  pale  fuscous,  second  submarginal 
large,  about  equal  with  first,  third  rounded  at  tip  and  narrowed 
one-half  towards  marginal;  legs  clothed  with  griseous  pubescence; 
first  segment  of  abdomen  clothed  with  griseous  pubescence,  seg- 
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yellowish,  nerviircs  fuscous,  second  subniArgiiiiil  cell  more  than 
lialf  the  length  of  first,  the  thin!  sul)truDcate  at  tip  and  narroved 
nearly  one-half  towards  marginal ;  legs  with  fusco-ferruginoos 
pubescence,  paler  on  anterior  pair ;  alKlomcn  smooth  and  fliiinine. 
ver^'  finely  punctured,  base  and  sides  of  first  segment  clothed  viih 
ochraceous  pubescence,  base  and  sides  of  second,  sulcs  of  thiH 
and  the  fourth  almost  entirely  covered  with  a  very  short  dense 
oppressed  cinereous  pile ;  two  apical  segments  and  venter  clotbcd 
with  a  fulvous  pubescence.     Length  .05  inch. 

%. — Very  much  like  the  9,  but  with  narrower  abdomen,  clearrr 
wings,  and  fulvo-ferruginous  legs ;  clyi>eus  except  base*  lahrun. 
and  spot  on  base  of  mandibles  pale  yellow;  flagellum  pale  fulvoaf 
lK*neath ;  abdomen  more  or  less  incurved  at  tip,  first  segment 
except  apex  clothed  with  fulvous  pul>escence;  base  of  second  anH 
a  short  line  on  each  side  near  apex,  base  and  apex  of  third  and 
fourtlu  and  the  two  following  segments  entirely,  covered  with  a 
fine  dense  appressed  ochraceous  pile;  sixth  segment  with  a  short 
tooth  on  each  side;  apical  segment  narrowed  and  truncate  at  tip. 
Length  ,(t)0  inch. 

J  fab.  Georgia,  Texas,  New  Mexico.  This  fine  species  is  mWM 
to  pruinoMa  Say,  but  is  much  larger,  and  the  alxlomcn  not  » 
distinctly  banded. 

MelUiodei  auitralii. 

V. — Black,  shining;  head  and  thorax  clothed  with  a  short  den^e 
cinereous  pubescence,  that  on  thorax  above  tinged  with  iichrace- 
ous;  clyi>eus,  vertex,  and  disk  of  mesothorax  smooth  and  nude: 
teguhe  fulvo  testaceous ;  wings  hyaline,  faintly  dusky  on  apical 
margin,  nervures  fuscous,  marginal  cell  long  and  pointer!  at  tip. 
becf>n(l  submarginal  small,  oblong  quadrate,  not  narrowed  akiovc. 
le*is  than  one-third  the  length  of  first,  the  thini  as  long  as  finU 
ptunded  at  tip  and  narrowed  one-half  towards  marginal;  legf 
cloihtMl  with  whitish  pubescence,  that  on  tarsi  ochraceoiisi,  poste- 
rior tibiic  and  base  (»f  tarsi  with  long  <lense  ochraceous  puliescence, 
ti(»«i  of  tarsi  pale  ftTrnginous;  abdomen  covered  with  an  appressed 
oelirareous  pubescence,  thin  an<l  pale  at  base,  and  tinged  with 
fulvous  on  apieal  segments,  and  much  more  dense,  forming;  narrow 
bamls,  on  apieal  margin  of  the  segments;  last  segment  fHnged 
with  fulvou'4  piibeHeeiice:  sides  of  venter  with  ochraceous  pubet- 
cence.      Length  .4.'»-.,jO  inch. 
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yellow;  antennse  three-fourths  the  length  of  the  body,  third  joint 
a  little  longer  than  the  second,  flagellum  pale  fulvous  beneath ; 
wings  hj'aline,  nervures  pale  fuscous,  second  submarginal  cell 
about  half  the  length  of  first,  the  third  rounded  at  tip  and  nar- 
rower! one-half  to  marginal ;  legs  with  griseous  pubescence,  tarsi 
pale  ferruginous  at  tips;  abdomen  clothed  with  a  griseous,  some- 
times ochraceous  pubescence,  long  on  basal  segment,  and  forming 
a  more  or  less  indistinct  band  near  apex  of  remaining  segments ; 
apical  margin  of  the  segments  dull  testaceous  ;  sides  of  two  apical 
segments  with  a  short  acute  tooth.  Length  .35  inch. 
Hab,  California  (H.  Edwards).     Six  specimens. 

Meliiiodei  Snowii. 

%. — Black,  clothed  with  a  dense  white  pubescence:  clyi)eus, 
labrum,  and  spot  at  base  of  mandibles  yellowish-white;  antennse 
two-thirds  the  length  of  body,  second  and  third  joints  subequal, 
flagellum  fulvous,  the  base  of  joints  above  black;  wings  uniformly 
whitish-hyaline,  nervures  pale  fulvous,  second  submarginal  less 
than  half  the  length  of  first,  the  third  broadly  rounded  at  tip,  and 
narrowed  one-half  towards  marginal ;  tips  of  tarsi  pale  ferruginous ; 
apical  margin  of  abdominal  segments  whitish  and  having  a  fascia 
of  dense  white  pubescence;  two  apical  segments  each  with  a  tooth 
on  extreme  sides  ;  venter  clothed  with  white  pubescence.  Length 
40  inch. 
Hah,  Colorado  (Prof.  F.  H.  Snow).     One  specimen.     This  is 

larger  than  alhaia  Cress.,  and  with  the  abdomen  distinctly  fasciate. 

« 
Xeliifodei  tepaneoa. 

9 . — Black ;    head   clothed  with  whitish   pubescence,  that   on 

labrum  long  and  ochraceous,  that  on  occiput  fulvous  with  a  line 

of  long  erect  black  hair  behind  the  ocelli;  thorax  above  clothed 

with  a  dense  fulvous  pubescence,  that  on  the  sides  and  beneath 

ochraceous;    tegulse  pale  fulvous;   wings  subhyaline,  dusky  at 

apex,  nervures  fuscous,  second  submarginal  cell  half  the  length . 

of  first,  the  third  rounded  at  tip  and  narrowed  one-half  towards 

marginal ;    four  anterior  legs  clothed  with  fuscous  pubescence, 

that  on  all  the  femora  whitish,  that  on  posterior  tibiae  and  tarsi 

yellow,  long,  and  dense;  base  of  first  segment  and  sides  of  ventral 

segments  with  long  ochraceous  pubescence;   a  narrow  band  at 

base  of  sec^Dnd  segment,  a  narrow  band  across  the  middle,  a  broad 

bapd  at  base  of  third,  and  another  at  tip  of  fourth,  all  of  dense 
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Meliitodei  oliTaoea. 

9. — Small,  robust,  blark;  head  clothed  with  gris^^oiia  pidiM- 
c'oiK'c,  tinned  with  groenish-orh racoons  on  occ*i|Hit ;  mandible* 
pale  yt'Ilowish  at  base;  flai;elliiin  fulvo-testaceous  liencuth;  thonx 
clothed  witli  a  short  dense  pale  ochraceoiis  pubesceiieif,  tiiis^ 
with  ^t'oeiiiMh-yeUow  above,  longer  and  pale  beneath ;  legale 
fiilvo-testaceoiis;  wings  subhyaliue,  tinged  with  3*ello««i«h.  ner- 
vures  fuscous,  second  snbmarginal  cell  more  than  half  the  length 
of  first,  narrowed  above,  the  third  longer  than  first,  roiinile«i  at 
tip  and  narrowed  nearly  two  thirds  towards  marginal ;  legA  brovo. 
clothed  with  pale  ochraceoiis  pubescence,  long  on  posterior  |»sir: 
abdiMiien  broad  ovate,  depressed,  clothed  with  a  short  deoM 
appresscd  greenish-yellow  pubescence,  more  dense  on  n|»ical  msr- 
gin  of  the  segments,  that  on  base  of  first  segment  longer,  pale  and 
suUMvct,  extreme  apex  of  abdomen  fuscous.     Length  .^{5  inch. 

1). —  Form  narrower,  the  pubescence  more  dense,  es|iei*ially  on 
face  and  thorax  above;  cly|)eus  an<1  mandibles  dull  fellow;  an* 
teniiic  short,  but  little  longer  than  those  of  9;  pubcscci.ce  ofthnrax 
and  abdomen  brigiiter  in  color  than  in  9;  legs  much  paler,  the  two 
anterior  pairs  pale  testaceous  in  front,  anterior  pair  short,  slender. 
fringed  with  long  pale  putrescence,  the  two  posterior  pairs  long, 
hubrobuNt,  tarsi  long,  pale,  fringed  witii  long  whitish  puliesoence, 
the  bai^al  joint  long,  slender,  curved,  clothed  within  with  yelluviah 
pubescence.      Length  .30  inch. 

/Ai/>.  Mexico  (Sumichrast).     Twelve  specimens. 

Melittodei  pingait. 

^.  — Form  short,  robust,  black;  heati  thinly  clothetl  with  a  short 
gris(M)ii>  pubescence,  mixed  with  black  on  vertex;  ely|H*us  ileeplv 
punctured:  mesothorax  ami  scutelluin  shining,  strongly  |»udc> 
tured,  rloilii'd  with  a  short  black  putrescence,  that  on  the  neta- 
t borax  and  pleura  laterally  ami  b(>neath  griseous;  tegiilie  piivou»; 
wiiii;s  siihliyaliiM*,  du.sky  on  api<>al  margin,  st^cond  submarginal 
cril  sulH|ii:idrate,  nearly  as  long  as  tlie  first,  the  thini  as  long  as 
first.  riMiihl4Ml  at  tij),  and  narrowed  one-half  towanla  marginal: 
four  uiiiviior  b'gs  clotlu-d  with  fuscous  pul>escence,  that  on  femora 
thin  Mini  p:ilr,  postfi  ior  tibiic  and  tarsi  with  long  rulvo-ochraccoot 
pub«*<>«-i  iM  f ;  alHlomcn  broad,  ovate  subdepresseil;  first  aegmeat 
e\('c|ii  >idi-s  and  middle  of  second  KUiooth,  black,  shining;  the 
remaijidcr  co\crcd   i^itii  a  shoit  dense   appressed   golden- lelluv 
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is  impossible  to  accurately  determine  from  bis  imperfect  descrip- 
tion. 

KeliMOdei  fnlToUrta. 

%. — Black,  clotbed  witb  a  brigbt  fulvo-ocbraceous  pubescence; 
clypcus  and  labrum  yellow;  antennae  a  little  longer  than  head  aild 
thorax,  entirely  black,  subcrenulate  at  tip,  third  joint  nearly  three 
times  the  length  of  second;  wings  subhyaline,  fuscous  on  apical 
margin,  second  submarginal  cell  large,  two-thirds  the  length  of 
first,  the  third  truncate  at  tip  and  narrowed  nearly  one-half  to 
marginal;  tips  of  tarsi  pale  ferruginous;  abdomen  shining,  the 
apical  margin  of  the  segments  above  and  beneath  rufo- testaceous, 
the  second  and  following  segments  densely  clothed  with  a  short 
dense  bright  fulvous  pubescence;  venter  piceous,  apical  margin 
of  the  segments  fringed  laterally  with  fulvous  pubescence.  Length 
.50  inch. 

Hab.  Georgia  (Morrison).     Two  specimens. 

Kelif  fodei  tzqaisita. 

9. — Black;  head  and  thorax  clothed  with  a  dense  pale  ochra- 
ceous  pubescence,  whitish  on  cheeks  and  thorax  beneath,  and 
mixed  with  fuscous  on  occiput,  mesothorax,  and  scntellum;  man- 
dibles yellowish  before  tips  and  fringed  beneath  with  long  pale 
hair;  pubescence  of  mesothorax  short  and  sparse  on  disk;  wings 
fuscous,  with  a  violaceous  reflection,  nervures  black,  second  sub- 
marginal  cell  more  than  half  the  length  of  ilrst,  the  third  truncate 
at  tip  and  suddenly  narrowed  one-half  towards  marginal;  legs 
with  fulvo-ochraceous  pubescence,  long  and  dense  on  posterior 
tibiee  and  tarsi,  that  on  femora  pale  ochraceous;  first  segment  of 
abdomen  clothed  with  a  long  ochraceous  pubescence,  the  remain- 
ing segments  covered  with  a  dense  appressed  golden-fulvous 
pubescence;  ventral  segments  fringed  at  apex  with  a  long  dense 
fulvo-ochraceous  pubescence.     Length  .60  inch. 

Hab,  Mexico  (Sumichrast).  One  specimen.  A  very  distinct 
and  beautiful  species. 

Xoliifodei  itrenaa. 

9. — Black;  face  and  cheeks  clothed  with  griseous  pubescence, 
vertex,  occiput,  and  thorax  with  dense  fulvo-ochraceous  pubes- 
cence; large,  transverse  mark  on  apex  of  clypeus,  labrum,  and 
spot  on  base  of  mandibles  yellowish ;  flagellum  fulvo-testaceous 
beneath;  tegulse  pale  fulvous;  wings  fusco-hyaline,  tinged  with 
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yellowish,  nervures  fiiscoiis,  second  submarginal  cell  more  than 
half  the  length  of  first,  the  third  suhtrnncate  at  tip  and  narrowed 
nearly  one-half  towards  marginal  j  legs  with  fusco-ferruginous 
pubescence,  paler  on  anterior  pair ;  abdomen  smooth  and  shining, 
\try  finely  punctured,  base  and  sides  of  first  segment  clothed  with 
ochraceous  pubescence,  base  and  sides  of  second,  sides  of  third 
and  the  fourth  almost  entirely  covered  with  a  very  short  dense 
appressed  cinereous  pile ;  two  apical  segments  and  venter  clothed 
with  a  fulvous  pubescence.     Length  .65  inch. 

%. — Yery  much  like  the  9,  but  with  narrower  abdomen,  clearer 
wings,  and  fulvo-ferruginous  legs ;  cl3'peus  except  base,  labrum, 
and  spot  on  base  of  mandibles  pale  yellow;  flagellum  pale  fulvous 
beneath ;  abdomen  more  or  less  incurved  at  tip,  first  segment 
except  apex  clothed  with  fulvous  pubescence;  base  of  second  and 
a  short  line  on  each  side  near  apex,  base  and  apex  of  third  and 
fourth,  and  the  two  following  segments  entirely,  covered  with  a 
fine  dense  appressed  ochraceous  pile;  sixth  segment  with  a  short 
tooth  on  each  side;  apical  segment  narrowed  and  truncate  at  tip. 
Length  .60  inch. 

Hab.  Georgia,  Texas,  New  Mexico.  This  fine  species  is  allied 
to  pruinosa  Say,  but  is  much  larger,  and  the  abdomen  not  so 
distinctly  banded. 

Meliiiodei  auitralii. 

9 . — Black,  shining;  head  and  thorax  clothed  with  a  short  dense 
cinereous  pubescence,  that  on  thorax  above  tinged  with  ochrace- 
ous; clypeus,  vertex,  and  disk  of  mesothorax  smooth  and  nude; 
tegulae  fulvo- testaceous;  wings  hyaline,  faintly  dusky  on  apical 
margin,  nervures  fuscous,  marginal  cell  long  and  pointed  at  tip, 
second  submarginal  small,  oblong  quadrate,  not  narrowed  above, 
less  than  one-third  the  length  of  first,  the  third  as  long  as  first, 
rounded  at  tip  and  narrowed  one-half  towards  marginal;  legs 
clothed  with  whitish  pubescence,  that  on  tarsi  ochraceous,  poste- 
rior tibiae  and  base  of  tarsi  with  long  dense  ochraceous  pubescence, 
tips  of  tarsi  pale  ferruginous;  abdomen  covered  with  an  appressed 
ochraceous  pubescence,  thin  and  pale  at  base,  and  tinged  with 
fulvous  on  apical  segments,  and  much  more  dense,  forming  narrow 
bands,  on  apical  margin  of  the  segments ;  last  segment  fringed 
with  fulvous  pubescence;  sides  of  venter  with  ochraceous  pubes- 
cence.    Length  .45-.50  inch. 
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% . — The  pubescence  paler  and  more  dense  than  9 ,  especially  on 
the  abdomen  which  is  narrower  and  more  convex;  tip  of  clypeus 
and  vertex  nude,  smooth,  and  shining,  labrum  densely  pubescent; 
antennae  short  as  in  ? ;  four  posterior  legs  robust,  the  femora  and 
tibiae  iucrassate,  the  tarsi  slender  and  fringed  with  long  pale 
pubescence,  basal  joint  of  posterior  tarsi  long  and  curved,  and 
having  at  apex  beneath  a  prominent  curved,  subacute  tooth,  which 
is  flattened  and  dilated  at  base;  abdomen  densely  clothed  with  a 
short  erect  pubescence,  generally  cinereous,  sometimes  tinged  with 
ochraceous,  especially  at  tip,  that  on  apical  margin  of  the  segments 
Darrowly  white;  apical  segment  bidentate.     Length  .45-.50  inch. 

Hab,  Colorado  (Ridings,  Morrison);  Texas  (Belfrage).  Eigh- 
teen specimens.  This  is  closely  allied  to  enavata  Cress.,  which, 
liowever,  has  the  pubescence  darker,  the  wings  more  dusky  and 
subviolaceous  at  tips,  and  the  second  submarginal  cell  narrowed 
above.  The  %  closely  resembles  ursina  Cress,  (which  is  probably 
the  %  of  enavata)^  but  is  easily  distinguished  by  the  conspicuous 
toothed  process  at  tip  of  basal  joint  of  posterior  tarsi,  not  seen  in 
ursina. 

This  and  the  remaining  species  described  under  Melissodesj 
seem  intermediate  between  that  genus  and  Anthophora,  the  %  an- 
tennae, except  in  pinguiSj  being  little  or  no  longer  thtm  those  of 
the  9.  The  neuration  of  anterior  wings  resembles  that  of  Melis- 
sodes^  with  the  marginal  cell  long  and  pointed  at  tip,  and  not 
shortened  and  broadly  rounded  as  in  Anlhophora. 

Keliiiodei  diminata. 

%. — Small,  black,  clotiied  with  a  short  dense  ochraceo-cinereous 
pubescence,  vertex  and  disk  of  thorax  smooth  and  polished;  an- 
tennae about  as  long  as  the  head  is  broad,  entirely  black ;  tcgulae 
piccous ;  wings  hyaline,  nervnres  fuscous,  second  submarginal  cell 
half  the  length  of  flrst,  narrowed  above,  the  third  as  long  as  first, 
rounded  at  tip  and  narrowed  more  than  one-half  towards  marginal; 
four  anterior  tibiae  and  tarsi  robust,  tarsi  long,  slender,  simple,  the 
basal  joint  of  posterior  pair  curved ;  abdomen  densely  pubescent, 
that  on  apical  margin  of  segments  paler,  apical  segment  bispinose. 
Length  .32  inch. 

Hab,  Colorado  (Morrison).  Two  specimens.  This  is  a  minia- 
ture of  urnina. 
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on  apicAl  rnar^iii.  r.^rrviires  Mft«.-k.  4»econd  ^abmarginal  cell  a^ont 
two-thirds  the  lfrr.L''.h  of  fir->t.  iiarrowtHl  aljove,  the  tbini  »boncr 
than  tiri»t.  ronri'K.'l  at  liji  ar.'l  iiarrowed  nearly  one-balf  Uivarb 
niaririnal :  li':;s  i>i'-i-'»«.  the  pu^f-^otrnce  Mack,  mixed  with  p«]e  v& 
anterior  pttir.  thai  *j:i  i>o«teri'>r  U-irs  lonir:  aUlomen  opa^iue.  v;t^ 
very  short  i'la'-k  or  fii«<'Oii<>  {iiil»«^**ei'nee,  that  od  first  aegiiMnt 
sonietinif?9  mix*.-'!  ^i'-ii  <H:i;rai-eiHi<».     Length  .55-.T0  inch. 

1, — r'ii^**fiy  rcM-ni'iilt:^  the  ^:  ely|H:iis  an<l  labrum  with  »bort 
den-e  or-iira^.-troii-*  piihc»c«-iicv:  :iiit«.'nnur  short  as  in  9  ;  Itr^^s  r*iha4t. 
ef>i»e«-i:iliy  tlic  ifO??tciii<»r  i»:iir,  the  puliescence  very  short*  l»lAok. 
ochrac<'oii-»  on  coxa.',  trochanters  and  anterior  femora  beneath, 
fi^ir  |»'/*>r.*:rior  tar»i  long.  th«:  h»sal  joint  of  iiostvrior  pnir  lunj 
and  riiiv4:'l:  hri-al  -^ei^nK-nt  of  ahdoinen  elothed  with  short  drbM 
orhia*:*  O']-*  j^nin-^rvnL'f,  that  on  venter  with  black  or  fuacoaiL 
Lt;ii;rth  .♦;•»  inch. 

J/nh.  Vii:^ii»ia,  Weorj^ia,  Kansas.  Six  s|H»ciiuons.  This*  hi^ 
luMvh  the  apjiearance  of  certain  species  of  Bomb  us, 

Tetralonia  Oabbii. 

V Lart^i-.  Mark,  clothed  with  l>lac'k  pnbesoenec,  that  on  labrn* 

fiiM'oiiH :  inandihh'.i  with  a  yellowish  line;  win^^s  ftisc€>-hyaiiiK. 
<l:irk('r  at  lias*;,  nervnres  black;  pnlK'scence  of  lojjs  entirely  black, 
abdomen  alH>ve  e\<'ept  first  se^rthent  covered  with  a  short  verr 
di-nse  o('hra(-«'OMs  ])ubescence.  that  on  (irst  Kegiucnt  lonir  and 
bhick.     I.rn<^th  >:t  inch. 

\. — Clypfus  and  base  of  inaiuHbles  yellow;  antcnntv  short  is 
in  'i  ;  apical  <«i'i:nient  of  abdomen  flattened  and  quadrate  akiore. 
till*  <«iib'^  i*arinate  ami  the  apical  niar«;in  truncate:  venter  sniooca 
anil  polishi'il,  pi<*coiis.     Lcn;jth  .so  inch. 

//'//».  ('f»«.la  Ki<a  (\V.  M.  (Jabb).     Five  specimens. 
Tetmlonia  apiculata. 

1.  rd:irk;  head  clothed  with  ochraceons  piihcsrenoe,  miiM 
with  lihick  on  occiput :  tliiirax  clotlifd  with  black  pul>cstvniv.  tiu: 
fit  iiii»*Mthi»r:ix  anteriorly  and  laterally*  mixed  with  ocliraitfK:* 
win::-  >«ibhyalim'.  ncrvnrcs  black;  pul)e«cence  of  legs  entineir 
lihtrU  :  twM  ba**:(l  si^rmcnis  of  abdomen  black,  shining*  the  fins 
Willi  a  little  bhick  pubc^ceinc  at  base,  remaining  sc^gmeots  c«i\«*.n^i 
with  :i  *<h«irt  dill***-  bright  fnlvoiis  pile;  ventral  segments  friDp^i 
with  liil\i»u-  puIiescciiiV.     Lcn;^th  .55  inch. 

y/i/'..  ri.sla  Kua  (<i;d»l»).     One  s])ceinien. 
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pile;  ventml  segments  fringed  with  fulvous  pubescence.  Lengtli 
.35  inch. 

%. — Form  narrower,  more  convex,  the  pubescence  more  dense; 
cljpeus,  labruro,  and  spot  at  base  of  mandibles  yellowish-white; 
antennie  as  long  as  head  and  thorax,  the  flagellum  dull  testaceous 
beneath;  pubescence  of  thorax  above  longer;  wings  darker,  the 
third  submarginal  narrowed  nearly  three-fourths  towards  margi- 
nal; legs  slender,  simple,  clothed  with  griseous  pubescence;  base 
of  abdomen  with  whitish  pubescence,  the  two  apical  segments 
each  with  a  short  tooth  on  extreme  sides.     Length  .30  inch. 

Hab,  Mexico  (Sumichrast).     Six  specimens. 

Keliiiodei  affliota. 

9. — Black,  shining,  clothed  with  a  short  griseous  pubescence; 
clypeus,  vertex,  most  of  thorax  above  and  scutellum  nude,  smooth, 
and  shining ;  tcgulie  pale  brown ;  wings  tinged  with  fuscous, 
nervures  black  or  fuscous,  second  submarginal  cell  about  half  the 
length  of  first,  narrowed  above,  the  third  subtruncate  at  tip  and 
narrowed  one-half  towards  marginal;  legs  with  pale  ochraceous 
pubescence,  long  on  posterior  pair,  that  at  tip  of  posterior  tibiae 
and  on  tarsi  fuscous  or  black;  abdomen  depressed,  shining,  first 
segment  clothed  with  griseous  pubescence,  apical  margin  .of  seg- 
ments 2-5  with  a  narrow  band  of  dense  appressed  white  pubes- 
cence, apex  tinged  with  fuscous ;  ventral  segments  fringed  at  apex 
with  fuscous  pubescence,  pale  on  the  sides.     Length  .40  inch. 

% . — Much  more  densely  pubescent  than  9 ,  that  on  thorax  above 
much  darker;  antennae  short  as  in  9;  posterior  legs  incrassate, 
the  tarsi  long,  first  joint  curved,  with  the  tip  prolonged  within; 
first  and  second  segments  of  abdomen  and  venter  clothed  with  a 
short  dense  griseous  pubescence,  that  on  the  remaining  segments 
black  or  fuscous,  apical  margin  of  segments  2-5  and  sometimes  6,. 
fringed  with  whitish  pubescence;  apical  segment  bidentate  at  tip. 
Length  .30-.35  inch. 

Hab.  Texas  (Belfrage,  Ueiligbrodt).     Seven  specimens. 

Kelitf  odei  apaoha. 

9.— -Black;  head  and  thorax  rather  densely  clothed  with  a 
griseous  pubescence,  more  or  less  ochraceous  or  fulvo-ochraceous 
on  thorax  above;  apex  of  clypeus,  vertex,  and  disk  of  mesothorax 
smooth  and  shining;  tegulse  palepiceous;  wings  hyaline,  nervures 
fuscqus,  second  submarginal  cell  about  half  the  length  of  first, 
15 
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May  21. 
Mr.  Thomas  Meeiiax,  Vice-Presi^lent,  in  the  chair. 
Twont3*-fteven  persons  prcscMit. 

Kne**' joint  af  the  Kangaroo, — Dr.  A.  J.  Parkek  remnrkeil  ihi: 
in  stii()yin<];  the  nnatoniy  of  various  animals,  l)iit   little  attt'ntii^D 
lias  been  ^iven  to  the  comparative  strneture  of  the  articulations. 
One  reason  for  this  is,  that  fulfilling  as  they  do  mechaiitoal  fuDc- 
tions  almost  similar  in  ditferent  animals,  their  structure  I'arie^  }»a: 
little.     In  examinint^  the  knee-joint  of  the  kangaroo,  howewr. la 
arrangement  of  liganu'Uts  was  met  with  so  different  from  whit  i« 
ordinarily  fouml  in  this  joint  that  it  deserves  some  attention.    In 
man  the  knee-joint  is  the  most  complex  of  nil  the  articuUtioD«« 
and  in  the  kangarrto  it  is  even  more  complex  than  in  man.     Thi* 
is  in  aecordanee  with  the  increased  functional  use  of  the  joint  In 
this  animal.     In  making  its  immense  leaps,  the  knee-Joint  invomet 
the  centre  on  which  the  greater  part  of  the  strain  is  exert<-d  an^l 
it  riMpiin-s  a  corresponding  strength  of  structure.     Tliis  increue 
in  sin-nglh  and  stahility  is  secured  I)}'  a  peculiar  arm ngeintrnt  uf 
the  ligaments  corresponding  to   the  crucial  ligaments  of  nua. 
These  ligaments  are  three  in  nundter  an<l  arc  arrang^ed  id  a  verj 
interesting  and  complex  nianner.-    The  posterior  liorn  of  the  ex- 
ternal semilunar  tihro-cartilage  is  free  and  runs  continuously  into 
the  fihrous  tissui*  of  a  crucial  ligament  which  prooeotln  ft>rwarii 
and  in  wan  Is,  and  is  inst-rted  into  the  intcr-condyloicl  fos<4H.     Tue 
liganuMit  lieing  thus  free  at  its  posterior  portion  wouhl  t4*nil  to  n-l« 
upw:ii(is,  hut  this  is  pirvcntrfl  by  a  stay  ligament  which  run«  fr>ai 
alxMit  till*  niiildl*'  point  of  this  crucial  ligament  posteriorly,  au*! 
is  iuM'tti'd  :(t  tiif  pDNicrioi*  part  f»f  tlie  spine  of  the  tihia  internallr. 
thus  kri-piiii:  it  linuly  in  position.     A  second   crucial   lii^amHit 
aii-t'^    anlrriorly    in    front    of  the   spine  of  the   tilda*    pnx'er»h 
oMiiphly  upwards  and  backwards,  and  is  inserted  int(»  the  inter- 
r<>nd\lniil  \^^^^'^  cnt'^^ing  tht' fir*it  ligament  obliquely' as  in  inio. 
It  :iU«>  lias  :i  stay  liu'ainrnt    running  tVom  its  niithlle  |K>iiit  laik- 
uartU,  and  i^  attat-hrd  at  the  posterior  internal  part  of  the  spiiM 
lit'  ilif  tibia  at  alicHit   the  same  |>oint  with  the  stay  Ii«ratneiit  rja- 
iiiiij  tVt»ni  th<'  fir**t  ciiu-ial  liirani*>nt.     It  is  this  ari*ani;emrnt  ^r 
-lay  liiiamnit-  that  ijivos  tin*  jijint  its  complex  character,  an*!  w 
Ufll  tit'«  it  t<»  n><>ist  <>t  rain  tt'udinix  to  displace  the  articular  surfsuv^ 
A   thinl   liLTatiit  lit   ari^s   postiriorly  and   procecils  upwanU  a»l 
I'MiuanN  ('iMs<>iMi:  thi' ciMirsc  iif  thr  othi-r  two,  and  is  also  ins^'rted 
intu  \\\v  inter  r'iii<l\  bfid  t'>>-'«a  internally.    Thus  there  are,  counting 
liie  t\\i>  stay  lii:;:inients,  five  'listinet  ligaments  in  the  knee-joinl  "f 
the  kaiiL'aroo a** muH »ared  with  two  as  I'uund  in  man.  which  uivv^to 
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and  prolonged ;  abdomen  shining,  clothed  with  pale  pubescence, 
that  on  middle  of  segments  3-6  mixed  with  fuscous,  apical  margin 
of  2-6  each  with  a  narrow  fascia  of  short  dense  white  pubescence, 
sides  of  apex  and  venter  with  white  pubescence,  apex  prominently 
bituberculate.     Length  .45-.60  inch. 

Hah,  California  (Crotch).     Three  specimens. 

Meliff  odei  tolaoa. 

9. — Black;  face  and  occiput  clothed  with  ochraceous  pubes- 
cence, sometimes  more  or  less  fulvous,  that  on  cheeks  whitish  ; 
mandibles  with  a  white  spot  at  base;  thorax  with  a  whitish  pubes- 
cence behind,  laterally,  and  beneath ;  mesothorax  densely  punc- 
tured, opaque,  with  a  ver}^  short,  sparse  fuscous  pubescence,  longer 
and  more  dense  on  sides  of  scutellum ;  tegulae  piceous;  wings 
hyaline,  nervures  black,  second  submarginal  cell  about  one-third 
the  length  of  first,  subtriangular,  the  third  nearly  as  long  as  first, 
subtruncate  at  tip  and  narrowed  one-half  towards  marginal;  legs 
piceous  or  black,  thiul}'  clothed  with  pale  pubescence,  posterior 
tibiae  and  tarsi  with  a  long,  loose  floccus  of  blackish-plumose 
pubescence,  more  or  less  mixed  with  cinereous  beneath;  abdomen 
shining,  black,  basal  segment  with  a  little  pale  pubescence  at  base, 
apical  margin  of  segments  1-4  with  a  narrow  fascia  of  white  or 
yellowish-white  pubescence,  more  or  less  interrupted  on  1  and  2 
medially.     Length  .28-.32  inch. 

% Resembles  the  9,  but  with   the  pubescence  of  head  and 

thorax  more  dense;  mandibles  with  a  white  spot  at  base;  legs 
with  pale  pubescence,  posterior  femora  and  tibiae  very  robust, 
inner  side  of  their  tibiae  fiat  with  a  short  tooth  on  inner  margin 
towards  the  tip,  and  basal  joint  of  their  tarsi  with  a  small  tooth 
on  inside  towards  the  base;  abdomen  with  a  narrow  line  of  white 
pubescence  at  apex  of  all  the  segments  except  the  last,  which  is 
pointed  and  whitish.     Length  .25  inch. 

Hah.  Mexico  (Sumichrast).  Six  specimens.  This  is  allied  to 
fulvi/rons  Smith,  but  is  much  smaller  and  otherwise  very  dif- 
ferent. 

Melifliodei  bombiformii. 

9. — Black;  head  and  thorax  clothed  with  short  ochraceous  or 
fulvo-ochraceous  pubescence,  sparse  on  face;  vertex  shining; 
clypeus  sparsely  punctured,  nude  on  the  disk;  pubescence  of 
thorax  very  dense;  tegulae  fulvo-testaceous ;  wings  fuscous,  paler 
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TBAN8ITI0K  FORMS  IK  CRIH0ID8,  AND  DESCRIPTIOV  OF 

FIVE  NEW  8PECIE8. 

BY  CHARLES  WACHSML'TH  AND  FRANK  BPRINUBK. 

The  suhcarboniforous  rocks  of  the  Mississippi  Valley  have  li«»o 
divi(U'd,]»y  geologists  generally*,  into  Hvq  diviRions  or  gn>ii|M,  vix, 
the  Kiiulerhook,  Hurliiigton,  Keokuk,  St.  Louis,  mul  Chester.  wbii*h 
occur  in  the  order  named ;  the  Kin<1crhook  lieini^  the  lowest  an«i 
oldest.  Full  accounts  of  these  formations  may  Ik>  found  in  tlie 
Reports  of  the  Geologienl  Surveys  of  Iowa  and  Illinois,  to  «bich 
we  refer  for  <1etailed  information.  Of  these  groups,  the  BurlingtuQ 
and  Keokuk  limestones,  extending  in  vertical  ran^»  from  ibe 
Oolite  bed,  which  forms  the  summit  of  the  Kinderhook,  into  iht 
(leode  1>ed,  which  apparently  forms  the  lK>undary  l>etween  tbe 
Keokuk  and  St.  Louis  limestones,  arc  characterized  in  their  fo««iI 
remains  by  a  great  predominance  of  crinoids.  They  are  thereby 
somewhat  cimspicuously  distinguished  from  the  other  memhenof 
the  subrnrboniferous  series.  It  is  to  these  crinoidal  lieds  that  our 
obsrrvatitms  are  at  present  limite<l.  Their  fossil tfero us  eharai-ter 
is  well  known*  and  we  nia\*  add  that  there  is  probably  no  regioo 
in  the  world  wliieh  exhibits,  within  the  same  limited  geo«;raphical 
ext«nt,  so  great  an<l  uninterrupted  a  range  of  crinoidal  f1e|)o»itft 
in  geological  succession,  almost  unaltered  by  disturbing  fonx?*. 
and  which  at  the  same  time  alfords  such  a  variety  and  abundauc« 
of  well  preserved  specimens  for  accurate  comparative  studv,  as 
the  vicinity  of  Hurlingtcm,  Iowa,  and  the  neighl>oring  ex|Mtttiim 
of  the   Keokuk  limestone,  within  a  few  miles  to  the  south  and 

^OUthwe^^t. 

in  \^i\{K  in  the  r>oston  Jf>urn.  of  Xat.  Hist.,  vol.  VII,  Nn  li, 
l>r.  (\  A.  White  gave  a  very  interesting  account  of  the  geolo^ 
of  the  Ibirlington  region.  an<l  pointed  out  the  relatione,  as  tbm 
niehr<«tood,  of  the  formations  here  exposed,  with  eai*h  other,  and 
with  thoHf  ftccurring  in  the  series  above  and  Wlow.  It  was  »hovB 
tiiat  the  Ibu'liiigton  limestone  consists  of  two  divisions,  sefMiralfai 
frctin  each  other  by  beds  of  siIi<*ious  shales,  chert  and  cliertr 
litiii-**tn]ii"«  fit'  va lying  thickness  ;  that  these  divisions  were  chnrac* 
tcri/i-d  by  striking  ditl'rrences  in  their  fossil  remains;  that  ibe 
upper  dixi-^ion  wa--  -ucceedtMl  in  turn  hy  an  accumulation  i»f  »ili- 
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KegaoiliBBa  mexioana. 

9. — Black;  head  clothed  with  a  griseous  pubescence,  that  on 
face  and  vertex  intermixed  with  fuscous ;  flagellum  dull  testa- 
ceous beneath ;  thorax  above  clothed  with  a  short  dense  fulvous 
pubescence,  that  on  the  sides  and  beneath  pale  ochraceous  inter- 
mixed with  fuscous;  tegulae  pale  fulvous;  wings  yellowish  hyaline, 
dusky  on  apical  margin,  second  submarginal  cell  small,  narrow, 
nearly'  pointed  towards  marginal;  legs  clothed  with  fuscous 
pubescence,  that  on  posterior  femora  and  tibiae  beneath  dense 
and  ochraceous,  basal  joint  of  posterior  tarsi  short  and  broad; 
abdomen  with  a  greenish-blue  reflection,  strongly  pale  sericeous, 
first  segment  clothed  with  a  short  fulvous  pubescence,  that  on 
extreme  sides  of  remaining  segments  long  and  golden-ochraceous, 
that  on  the  two  apical  segments  long  and  fuscous,  intermixed  with 
ochraceous ;  venter  piceous,  fulvo-testaceous  at  base  of  the  seg- 
ments, which  are  fringed  at  apex  with  a  long  pale  fulvous  pubes- 
cence.    Length  .75  inch. 

Hah.  Mexico  (Sumichrast).     One  specimen. 

KegaciliBsa  electa. 

% . — Black;  head  and  thorax  clothed  with  a  short  dense  fulvous 

pubescence,  paler  laterally  and  beneath;  wings  pale  yellowish 
hyaline,  dusky  on  apical  margin,  second  submarginal  cell  about 
one-til ird  the  length  of  first  and  narrowed  nearly  one-half  towards 
the  marginal ;  legs  long  and  slender,  clothed  with  ochraceous 
pubescence,  tibiae  and  tarsi  pale  fulvous;  abdomen  clothed  with  a 
short  black  pubescence,  longer  on  apical  segments,  that  on  first 
segment  above  and  two  basal  segments  beneath,  ochraceous,  ex- 
treme sides  of  second  dorsal  segment  fringed  with  pale  ochraceous 
pubescence.  Length  .75  inch. 
Hah,  Georgia  (Morrison).     One  specimen. 
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I{nrlln<{ton  beds  is  mucli  more  sharply  marked  and  clearly  defirw*! 
tliaii  between  the  upper  bed  and  tlic  Keokuk  limestone.  T\»e 
giH)U)*r\c  independence  of  tlie  two  latter  beds  haft  l»een  scriipu- 
lonsly  re«rarded  by  paleontologists,  and  in  no  case  within  oar 
knowlnlge  has  a  single  species  of  crinoid,  out  of  the  many  hun- 
dreds described,  l)een  noted  as  occurring  in  lK>tli  formations 
In(h*ed,  it  would  seem,  judging  from  the  descriptions,  that  the 
increase  in  new  species  would  serve  to  confirm  their  sciiaralioo. 
Hut  an  observer  who  is  familiar  with  the  stratigraphy,  as  well  x^ 
the  fauna  of  these  rocks,  throughout  their  whole  vertical  ranjr, 
obtains  :in  entirely  different  impression.  Of  the  many  diMio- 
guished  paleontologists  whose  labors  have  contriluiteil  to  our 
knowledge  of  the  fauna  of  these  beds,  the  majority*  were  not  tliea- 
selves  collectors,  and  they  were  therefore  destitute  of  that  |)ersonil 
familiarity  with  the  mode  of  occurrence  of  these  fossils,  which  i^ 
so  in)portant  an  aid  to  an  accurate  understanding  of  their  reli- 
tions.  The  material  on  which  new  species  have  lieen  descrilpei 
has  often  been  coniparatively  limited,  and  8|KH.*ific  characters  werv 
ri'adily  distinguished  in  a  single  specimen  which  coultl  not  hare 
iH'cn  denned  in  a  large  series.  There  has  also  lieen  some  confo- 
sion,  we  believe,  in  regard  to  the  actual  horizon  of  the  ty|»e4  of 
new  species  collected  by  various  parties  along  the  Ixinler  Ian*! 
between  the  Uiirlin^ton  and  Keokuk,  some  localities  heinir  referrvJ 
to  the  one  or  tiie  other,  wIm^u  in  fact  they  l>elongefl  exclnsivelr  to 
ncillier.  Kuitlu^rmore,  th«'  two  ))eds  being  thus  for  a  lon<;  |ivriiM 
eoiisiilrr*'*!  as  in<h'pendent,  it  came  to  be  regarded,  as  we  ha« 
ahrady  m'cu,  as  an  iiillrxible  rule  that  their  s|>ec*ics  must  l>e  iliv 
tiiif't.  a-o  was  alsr)  the  case  with  the  Kurlington  lieds.  Acconlinizlr, 
new  i'<>rni<^  from  the  one  or  the  other  were  brought  within  the  nil«. 
and  -^piTitic  Mistinelions  were  to  some  extent  asanmetl  to  exi«t 
becaii'^**  of  ditlerence  in  geological  horizon,  thus  illnstrntin:i  Ibe 
tiMciriM  y  to  reason  in  a  circle,  into  which  even  the  most  careful 
itMr^ii'jator^,  woikiie^  in  a  single  line,  will  occasionally  fall. 

\Vr  h.ivf  l»etn  Inl  by  our  rese.'lrches  t<»  the  conclusion  that  tlierv 
i«i  a  niiii'li  ni<Mi-  intimate  eoimcetion  between  these  formations  thai 

iiM>«  I ti  ii<  nti-MJiy  *«n]tposed,  an<l  tiiat  the  assunuMl  extermination 

tif  orj.-iiijc  t'lMiMH  at  the  cbist'  of  each  epcx'h,  and  the  apitearam^ 
in  tlif  m-M  ut'  Mi-w  and  di^^tinrt  forms,  cannot  l»e  reconcile«i  witb 
till'  !.((-t^  wjiirji  havi-  Ikm'Ii  bnue'lit  to  lii;ht. 

TliiTi*  i-^  i.(i  •i<iul'l  thai   the  introduction  of  siJicious  matter  in 
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the  joint  a  very  interesting  and  peculiar  mechanical  structure. 
There  are  no  ligamenta  alaria  or  mucosa. 


May  28. 

Mr.  Thomas  Meehan,  Yice-P resident, 'in  the  chair. 

* 
Twenty-three  persons  present. 

On  Pohjxene.R  faaciculatas. — Mr.  J.  A.  Ryder  announced  tliat 
he  had  identified  the  rayriapod  Polyxenes  fasciculatus^  Say,  in  the 
vicinity  of  the  city  at  several  places  in  the  park.  It  was  found  that 
its  m4>rphological  history  agreed  with  that  of  P.  lagurus^  of  Europe, 
as  detailed  by  Bode,*  but  there  was  the  same  paucity  of  males  as 
observed  by  that  naturalist.  The  presence  of  the  hooks  terminat- 
ing the  caudal  bristles  was  an  independent  discovery  so  far  as  the 
American  species  was  concerned,  Mr.  Ryder  not  having  seen 
Bode's  paper  until  three  days  after  his  own  observations  had  been 
made.  Upon  comparing  these  parts  of  the  two  species  together 
we  find  the  ends  of  the  bristles,  accoriling  to  Bode,  in  the  European 
species  bent  in  the  form  of  a  semicircle,  with  the  subterminal  i)ro- 
cesses  depending  parallel  to  each  other  from  within  the  arc;  in  our 
species,  on  the  other  hand,  the  bristle  terminates  in  two  barbed 
divaricating  points  directed  forwards,  forming  a  subacute  angle 
with  the  supporting  shaft  of  the  bristle,  the  subterminal  processes 
depending  within  the  angle  on  the  supporting  shaft  next  the 
animal.  This  new  locality  indicates  a  wide  distribution  for  the 
animal,  viz.,  from  Georgia,  where  it  was  first  discovered  by  Say, 
to  Massachusetts,  where  it  has  been  found  by  Packard. 

Corundum  in  North  Carolina. — Joseph  Willoox  said  that  he 
desired  to  ]>lacc  on  record  a  locality  for  Corundum  recentl}'  dis- 
covered in  Iredell  Co.,  Nortli  Carolina.  Near  Statesville,  as  the 
southern  limit,  it  is  found  associated  with  Kyaniteand  Serpentine. 
It  is  also  found  at  several  localities  for  a  distance  of  twenty  miles 
nearly  northeast  of  Statesville,  and  at  its  northern  limit  it  is 
associated  with  Steatite,  Actinolite,  and  Damourite.  No  large 
specimens  of  Corundum  have  3'et  been  found  at  this  locality. 

Prof.  Gumesindo  Mendoza,  of  Mexico,  and  Stephen  Bowers  of 
Santa  Barbara,  Cal.,  were  elected  Correspondents. 
The  following  paper  w^as  ordered  to  be  printed : — 

»  Zeitsch.  f.  die  gesammlen  Natiirwisscnschaften.    3te  folge,  Berlin,  1877. 
Bd.  II.,  8vo.  pp.  233-208,  PI.  11-14. 
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inMssrs,  witli  the  interstices  filled  with  a  fine,  brown i ft li-re<U  *'li- 
cioiis  chiy.  These  hiyers  average  about  six  to  eij^ht  feet  in  lotaJ 
thickness,  and  above  tlieni  tiiere  appears  a  Btratiim  of  whitish* 
gray  crystallini*  linirstone,  from  one  to  two  feet  thick,  on  the 
upper  surface  of  which,  ami  only  on  the  8urfaci%  so  fnr  a^  ob- 
served, is  found  anoUicr  deposit  of  fish  remains.  This  is  suc- 
ceeded Uy  two  or  tiiree  tii inner  laytM's  of  similar  texture,  separated 
hv  silicious  shales  and  yellowish  sand,  and  alM)ve  tlicae  oi*i*ar 
other  irreu:ular  IkmIs  of  nr<;iliaceou8  and  cherty  limestones  of 
varying  tliickness,  which  pass  <;radually  and  ini|Ycrceptilily  into 
the  bluish-irray  limestones  of  the  Keokuk  ])roper.  Tlicsc  (lefHiMt^ 
from  the  first  fish  bed  up  to  the  Keokuk  limestone,  we  (lesi;!nat«. 
simply  to  save  repeated  explanations,  as  tlie  *^  transition  IhmU." 
They  are  foun<l  well  exposed  near  lSurlin<;ton,  ami  at  Aii*;ii**ti 
and  IMeasnnt  (irove,  Iowa,  both  within  twenty  miles  of  Burlin^- 
U)\\,  and  at  Sa^etown  an<l  Nauvoo,  Illinois,  at  all  of  which  bpcali- 
tics  we  have  carefully  studied  them.  At  Nauvoo  the^'  are  much 
thickened,  and  are  seen  above  the  town  from  the  water*s  etljze  well 
up  into  the  bluffs,  which  are  ca]>ped  by  the  Keokuk  limestone. 
whiU*  in  the  extensive  tpiarries  below  the  town,  only  the  Keokuk 
limcNtiMie  has  been  exposed.  A  want  of  Attention  to  these  facU 
has  caused  some  confusion  as  to  the  true  horizon  of  the  s|K*cies 
described  from  that  h»cality,  all  beinj;  refern»<l  to  the  Kookiik. 
wlureas  \\v  have  found  at  the  upper  locality  true  Uurlin:*lon 
specie-,  such  as  fi'mnnfucrin'ts  Sdtfi  :\iu\  other  well-markiMl  ^invies^ 
'I'lie  lr:in>ilion  ImmIs  are  more  or  less  fossiliferoiis  throu;rti<>ot. 
ihoiii^h  tlu"  occurrence  of  the  fM>«iiU  is  irretjfular  and  their  pre^ervj- 
tiiMi  vnv  variai)]<*.    Thev  exhibit  in  an  irrei^ular  manner  the  litbcr 

•  •  * 

lujic  ch:iract<'r<i  (»f  both  fornnitions,  while  the  crinoitlal  remnin* 
which  have  bem  obtained  from  them  show  such  an  interininsrlin^ 
and  1>1<  nilini;  of  the  Iiurlinirfon  and  Keokuk  8|HKries,  that  it  14 
iiiip«>->il»le  to  say  when*  the  onr  beiiins  :in«l  the  other  encN.  The 
n.MJoiiiy  of  the  crinoids  foinid  in  them  can  neither  lie  caUtnl  liur- 
liiijN>M  iM>r  Kroknk  sprcics.  :ind  may  often  \k*  ithMitifietl  as  either 
TIk  \  rMii>.tttii!i'  ;i  kind  <»f  intermediate  type  Itetwoen  them,  an<1 
tlii-"W  iinirh  liulit  upon  the  irrowth  of  the  individual  and  the 
di\  I 'i'»j'nh  !it  ill"  •.|nii.'s  ill  course  of  time. 

(Mil  i:iT,  MiVi-*ti:::it  lolls  confirm  the  opinion,  long  hehl  hv  UK 
tl.Mt  tin-  K<<'txi:U  l:ini^i<>ne  :inil  the  Tpper  and  liower  Hnrlin^ztno 
1m  'U  air  oiil\  -iibdix  isii»n<«  of  one  i;toloiri^>:ti  formation,  which  migb; 
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clous  beds,  above  which  appeared  the  Keokuk  limestone,  differing 
from  the  Burlington  beds  in  the  specific  characters  of  its  fossils, 
as  well  as  in  lithological  characters;  that  the  three  formations 
presented  in  their  crinoidal  remains  three  successive  grades  of 
development,  those  of  the  lower  bed  being  generally  of  small  size 
and  delicacy  of  construction  and  ornament,  tliose  of  the  upper 
bed  being  of  stronger  construction  and  ruder  form,  while  in  the 
Keokuk  they  reach  a  culmination  of  rudeness  and  extravagance  of 
form  and  size.     He  states  that  few,  if  any,  species  of  these  fossils 
are  common  to  both  beds  of  the  Burlington  limestone,  and  that  it 
is  hardly  probable  that  any  will  be  found  common  to  the  Burling- 
tion  and  Keokuk.    The  same  writer,  in  the  Geology  of  Iowa,  1870, 
'vol.  I,  p.  202,  says  that  the  separation  of  the  formations  of  the 
subcarboniferous  group  from  each  other  is  abrupt  and  distinctly 
<lefined ;  that  the  interposition  of  silicious  beds  constitutes  pale- 
ontological  boundaries  between  them  ;  and  that  the  change  in  the 
lithological  character  of  each  deposit  toward  the  close  of  each 
^poch,  seems  to  have  had  the  effect  to  check,  and  finally  to  arrest 
t,he  progress  of  those  forms  oT  life  which  previously  existed  in 
^eat  profusion ;  and  that  with  the  resumption  of  calcareous  de- 
posits in  the  succeeding  epoch,  similar,  if  not  identical  forms, 
"were  introduced,  which  flourished  and  progressed  until  arrested 
again  by  sipiilar  deposits  of  silicious  strata.     And  on  page  203, 
speaking  of  the  two  divisions  of  the  Burlington  limestone,  he 
says :  ^'  It  seems  that  the  accession  of  silicious  material  to  the 
waters  of  that  epoch  resulted  in,  or  at  least  was  followed  b}',  the 
extermination  of  all  the  species  of  crinoids  then  existing,  and 
although  they  flourished  in  just  as  great  profusion  when  the  calca- 
reous condition  of  the  waters  was  restored,  they  were  all  of  new 
species,  these  being  all  in  turn  exterminated  by  the* accession  of 
the  silicious  material  which  we  find  to  mark  the  close  of  the  full 
epoch  of  the  Burlington  limestone." 

Such  may  be  taken  as  the  prevalent  opinion  among  geologists 
and  paleontologists  as  to  the  failnal  independence  of  these  thi'ee 
formations,  although  Dr.  White  does  not  deem  it  expedient  to 
recognize  two  distinct  formations  in  the  Burlington  beds,  as  pro- 
posed by  Niles  and  Wachsrauth  in  Amer.  Journ.  Science,  July, 
1866,  and  as  in  practice  is  done  by  all  the  later  paleontologists  and 
collectors,  it  being  shown  by  experience  that  in  their  organic  re- 
mains, particularly  crinoidal,  the  distinction   between   the   two 
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seotioii,  /»*.  f'ftn.<ff/i  i*  iiu-InileiK  while  /?.  pyriformiti  falls  un<1er 
tlif  sfCMinl.     Tlu*  two  >|K.'cK'>  f«»rin  tlu*  ly|ics  of  two  little  gT«*n|»4 

♦  •f  crinoitK.  wliii-h  fxliiMl  some  very  inlen-stinj^  features  in  oiu- 
iifttion  Willi  the  siuvf<>i«»n  <»f  tlie  erinoidal  l>eils:  lK>th  are  Ten- 
i-ninmoii  an«l  rharaetori^lic  •iiii^'it*"!  of  the  U|)per  Burl  inert  on.  an.| 
wt  n- Wo>cri)ii"l  ]»y  Siuniiapi  in  vul.  II,  Geol.  .Surv.  Mo.,  with  *z'>o\ 
fii:nrc<.  aiiil  fi;j:nri"i  of  iiiorc  j-erfecl  sj^ei-iraens  are  f;iven  in  vol.  V. 
UN.  <iti»i.  Ktji!.  ri.  V.  The  Pi-  i>  a  general  difference  in  f  »rm  an«i 
outiiiie  Ivl  Willi  t!ie  two  •ijii-ies.  I'Ut  I  heir  chief  distini-tiMn.  sdiI 
the  line  wl.icli  |ri>luees  api^arently  all  the  other  cons^tant   differ- 

eiK'ts,  i<  that  It.  i  ',n*'i'ritti.<  ha<  2m  anus,  one  fntm  each  oiieniD:;: 

•  •     •  ■ 

wliile  //.  '''ir'>'s<  ha-  '•••  iir?...*  ^.  •avA  arm  oy't^uin*^,  or   4ti  iu  aiL 
Thi-  feature  t»f  7/.  '"'rri^'yi  has  K-en  ff»r  frome  time  known,  hut 
hii!ieil>»  the  ruiatumieal  e'>nstriK-ti(in  which  |*rr>i luces   it   lia«»  D'>t 
l»een  iin«ier>:'H..i.  and  this  w^  are  now  enalile«1  to   explain.     H. 
</'i ;■'*■.•.  in    ::-*    tyiiii.-al    f»'rm.  has   in   each   ray    3    primary,  3 
<»  o-r.«i:vrv,  ar.i   "1  trrtinrv   ra«iial<.  or  radials  of  the  thini  t«nler. 
i»r    a**    \i.\\  art-   !i."re   c«'nur.i'i:'.v   ile-i:inalii!  •"  l»racliial«.*'     Tb« 
*.av.»  r  :vr::i  :-  'i^i-i  f-T  l".;a:  -erici  of  ra«iial  plates  within  the  ^»Oi^r 
w:i  N.  w..--      ;-:\  i-  •...  an  am  ''jKnini:.     Tlie  upiier  mar^n  of  the 
-iv  •  :.  i  '.  r  !.i«.:  •  ::..i«.i-  "'•:av'..::i!  I'latos.  is  *««in]ewhai  excavated,  an  J 
^r.  ::.-■  >.-,»..•  •  :"  :..:-  t;\\::y,  ;!:o  arm  oj-^-ning  breaks  throui;h.     lo 
V.  :\  w..  ;::,*.:  \,i  ^'^x  ::;•.•  t.<.  wi.tn  the  arm«  have  lH^en  remove!. 
'   •  :•    ::.  ;.     •     — .  ::     :;  •  r.    ".   c   ■!■>'.■  'f  thi''  excavateil   marzin.  s 
:    :     "^  •-  i   *    I  .i\'.  s.  :--.j  !'r -m  the  ann  o|>enin£;  directly 

::  '  •.  \V,      .,\ .    :". ..;•   ■   :t^:::.^  i::"n  thi-*  M-ar  a   very  »mali. 

:  •       ^.  ::    *  j     :*-     r  ;  ^.-.'..ij  ■:  w'.  \  '.ate.  ••ften,  when  the  arin«  are 
£.:•-....-  '.  :    *.   \  *  ' '.r    •".  ■  ::    t  .-.   ii;t>:ie.     Tlii!*  is   a   ru«1imenunr 

•■  ■     •  r  _•   ;      ••.  ■:  tl -;••:.  N  :•'  a  third  tertiary   raiiiai  <»r 

•  :.  .*.  .     ^  \    '    ",'.'.'    m:::**    '..x^Ie.  and  just  at  the  opec- 
:  _-.  -•:'■,-  :.:  ■  :   •:  -::::tll.  short  plate  upon  whica 

.:■   «  ;•        .«•,  •    •    •■-     .  -:'..a!;   : '-i:!-  l":iling  the   excavau^l 
:   ■       _  *■:■•:■       .*'.  i  !a:*.     Keferring  now  to  the 

■      ■  .0    .--..   ''■  \\.\'k  ir.   St  U^utifuUv  indicat«^L 
I'  r:::     ;*.:    ..•.•.'.•- rv   i-  a  prominent  interhr»- 

•  .    ■  ■  .r  ;.   •  i.  "  t!.  !::o  in  outline,  an«l  froB 

7  ■   •      :  "iv.-^.  A*  Wf"  Mtbeoofi*!mrtioa 

.-_*....-  -  -A  .  »'.•.  A!x;«r.  Joan.  ScieiL  lo;. 
a! V    "•  >*' 
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great  abundance  into  the  waters  was  largely  destructive  of  cri- 
noidal  life,  and  bad  also  an  important  influence  in  producing  tbe 
cbanges  observed  in  the  crinoids  of  the  successive  deposits.  It 
seems,  indeed,  when  there  was  too  much  of  it,  growth  was  arrested 
and  life  destroyed;  but  when  it  existed  in  the  waters  in  moderate 
proportion,  along  with  calcareous  constituents,  its  presence  was 
favorable  to  existence  and  individual  growth.  It  is  on  the  upper 
surface  of  cherty  layers  in  the  Burlington  and  Keokuk  beds,  that 
we  find  most  of  the  "colonies"  or  local  deposits  of  well-preserved 
specimens,  and  from  the  upper  beds  to  and  including  the  Keokuk, 
there  is  more  or  less  of  silicious  matter  in  the  matrix  and  in  the 
fossils  themselves.  The  strata  which  compose  the  beds  of  passage 
between  the  three  beds  are  mostly  impure  cherty  limestone,  in' 
which  the  proportions  of  silicious  and  calcareous  constituents 
vary,  and  it  is  a  fact  that  throughout  these  deposits,  wherever  a 
little  bed  of  limestone  appears,  or  the  chert  becomes  rather  cal- 
careous in  its  composition,  we  find  the  remains  of  abundant  cri- 
noidal  life,  although  mostly  in  imperfect  preservation. 

It  thus  seems  that,  notwithstanding  the  destruction  caused  b}' 
the  silicious  influx,  some  of  the  crinoids  survived  here  and  there, 
and  struggled  through  until  more  favorable  conditions  again  pre- 
vailed. In  proof  of  this,  we  have  the  fact  tiiat  throughout  the 
ciierty  deposits  between  the  Upper  and  Lower  Burlington  beds, 
we  find  more  or  less  the  remains  of  crinoids,  usuall}'  in  the  form 
of  casts  and  very  imperfect,  3'et  sufficiently  distinct  to  be  recog- 
nized as  Actinoc7nnuSj  Platycinnus^  etc.  But  it  is  in  the  beds  of 
passage  between  the  Burlington  and  Keokuk  that  we  find  the 
most  satisfactory  evidence  of  the  persistence  of  crinoidal  types, 
and  these  with  the  crinoids  found  therein  form  the  basis  of  this 
paper. 

The  close  of  the  Upper  Burlington  limestone  (as  heretofore  con- 
sidered) was  marked  by  an  extraordinary  destruction  of  fishes, 
whose  remains,  in  the  form  of  teeth  and  spines,  are  found  in  the 
greatest  profusion  in  a  stratum  two  to  ten  inches  in  thickness, 
which  occurs  at  the  very  top  of  the  regular  limestone  beds.  It 
is  one  of  the  best  stratigraphic  landmarks  that  we  know  in  this 
formation,  as  it  is  found  over  a  wide  area  in  localities  over  a 
hundred  miles  apai*t,  and  always  in  the  same  position  relative  to 
the  heavy  limestone  beds.  It  is  succeeded  immediately  by  cherty 
layers,  sometimes  in  regular  bands  and  sometimes  in  irregular 
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and  intoraxillnrv  plates  between  them,  causes  the  arms,  wbich.  in 
that  K{)e(aos,  dividei]  at  tlic  opening,  to  separate  iu  B,  planodi^r^* 
witliiii  tlie  body,  and  to  emerge  simple  from  their  origin.  i». 
Christ i/i  ranges  through  tlic  Up))er  Burlington  into  the  <livi»l«itt 
beils.  li,  tnH'hiHruH  is  found  only  in  the  transition  betl,  while  B, 
plnnotltarKu  is  said  to  be  from  the  Keokuk,  although  the  type 
spi'cinu'n  oanie  from  Nauvoo,  and  there  is  the  usual  uiioertaiulr 
in  H'liard  to  its  real  liorizon. 

Now  we  have  before  us  al)Out  50  good  si)eoimens  of  B,  C/^nVyi 
from  the  Upper  Hurlington  of  various  loealities,  all  oT  which,  by 
their  iK'culiar  aspect,  are  readily  referred  to  this  siiecies.  We  fiivl 
in  them  a  wide  variation  in  form,  some  being  tall,  with  dome  much 
elevated  and  rising  uniforndy  from  the  margin  of  the  brachial  lii^k 
to  tiie  suboentral  proboscis,  others  nearly  turbinate  lielow,  with 
almost  no  expansion  of  the  disk,  and  others  having  a  low,  broadly. 
and  rapidly  spreading  calyx,  with  coneavo  sides  ami  a  nearly  flat 
suunnit.  The  proboscis  is  in  small  specimens,  so  far  as  ohserred. 
smooth,  while  in  larger  ones,  it  is  rough,  no<lose,  and  spinifernas^ 
the  latter  being  generally  the  case  in  those  found  liij^h  up  iu  tb< 
nick.  ISetwecn  these  extremes  there  is  every  gradation.  In  tli«a« 
specimens,  we  tlnd  the  following  variations  in  Ixxly-atnielHrv: 
AnaU,  r»,  «),  7,  "<,  *.^  10,  11,  and  21,  in  3,  4,  5,  and  G  ranges:  inlef- 
radiais  -i  3,  4,  .'>,  and  (>,  in  2,  3,  and  4  ranges,  with  variations  of 
2.  :».  :inii  4  in  ditlorent  parts  of  the  same  individual.  The  radial 
series  is  :t  •;  2  .-.  2,  except  in  one  specimen  (the  one  with  1 1  analsi. 
whit  li.  on  the  inner  branch  of  one  posterior  ray,  has  an  ad«liti«>iul 
bifurcation,  ^^iving  .'>  arm  openings  to  tliat  ray,  or  21  to  the  siiect- 
men.  one  doulde  arm  being  replaced  by  two  simple  ones,  as  in  & 
/tlaii'nhsrtia.  Three  others  show  simple  arms  from  two  o|>enin^ 
Another  specinu'U  (with  21  anals)  has  in  one  bramdi  of  n  rav  tbe 
rndiuM'ntary  bil'urcating  plate  developed  into  a  nearly*  full-sized 
bifiiu'Mtini:  third  brachial. 

In  Nil  Hpeeiineiis  of  //.  trorhisrus  from  various  localities  in  tlM 
tian^iiioii  beii,  wc  find  the  following  variations  in  structurv: 
ah:iN.  7.  "<.  12, and  Wi  in  .*>,  4,  ft,  and  (>  ranges;  interradials  4,^7. 
an*!  "^  in  :;  aU'l  .*»  ranges  ;  intcraxillary  pieces  (intersupraradialfiV. 
n  !•»  1  ami  2;  railiaU,  :;  ■.  2  <  2,  with  occasionally  extra  brachial 
biliiii  :itiiii:  platen  in  some  of  the  rays,  giving  iu  these  parts  the 
toMiinl:i  ::  -  2  -  :».  In  Mune  mature  specimens  tlierc  is  in  $onf 
phut  •«  a  narrow  interbrachial  plate  inserted  between  the  radials 
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appropriately  be  called  the  "crinoiilal  limestone."  A  considerable 
nnmber  of  the  fossils,  under  consideration  herein,  were  obtained 
from  a  single  layer  of  limited  extent  in  tlie  fish  bed  at  the  top  of 
the  Upper  Burlington  limestone.  They  are  of  comparative!}'  few 
species,  and  those  are  extremely  rare  in  other  localities,  but  at 
this  spot  they  seem  to  have  flourished  in  extraordinary  abundance. 
These  specimens  form  so  important  a  part  of  our  material  that, 
to  avoid  repeated  allusions  to  the  locality,  we  refer  to  them  always 
as  the  "  fish-bed  fossils." 

In  the  following  pages  we  shall  endeavor  to  illustrate  in  detail, 
witii  Ihe  excellent  material  at  our  command,  largely  collected  with 
special  reference  to  this  subject,  the  transition  between  the  forms 
of  crinoids  in  the  Upper  Burlington  and  Keokuk  beds,  which  we 
believe  will  possess  geological  as  well  as  zoological  interest. 

It  is  to  be  regretted  that  greater  attention  has  not  been  hitherto 
paid  to  the  individual  growth  of  crinoids.  We  have  made  collec- 
tions expressly  for  the  purpose  of  illustrating  different  stages  of 
development,  and  have  found  it  to  be  the  rule,  that  in  young 
crinoids,  the  basals  are  the  most  perfectly  developed  parts.  They 
attain  nearly  their  full  size  in  young  individuals,  greater  in  pro- 
portion than  the  subradials  and  radials,  which  are  comparatively 
early  developed,  and  at  a  time  when  the  interradial  and  anal  plates 
have  scarcely  made  their  appearance.  The  latter  develop  the 
slowest,  and  in  some  genera  increase  continually  both  iA  size  and 
number  during  the  growth  of  the  individual.  We  also  find  that 
abnormal  growths,  or  sudden  modifications  of  specific  characters, 
almost  always  take  place  in  the  interradial  and  anal  areas,  the 
posterior  rays,  and  consequently  in  the  dome.  Species  have  been 
multiplied  by  attaching  too  much  importance  to  characters  based 
on  such  modifications  as  the  comparative  size  of  the  base,  the 
number  of  interradial  and  anal  plates,  a  more  or  less  elongate 
form,  etc.,  which  we  believe  are  due  in  many  cases  to  individual 
growth,  and  which  in  species,  when  found  in  a  later  geological 
epoch,  form  mere  variations  of  the  same  species,  as  will  be  proved 
most  conclusively  by  the  following  genera. 

1.  BATOCBIirUS,  CaBseday. 

This  genus  is  separated  by  Meek  and  Worthen  into  two  sec- 
tions, 111.  Geol.  Kept.,  vol.  V,  p.  364,  to  which  we  refer  for  a  full 
discussion  of  the  generic  characters  and  relations.     In  the  first 
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inlo  I  lie  transition  beds,  wliere  the  li.  Sai^h^iUat  form   pre<lonii- 

nati'H. 

//.  A^/>7M'/7//r,T roost,  from  tlie  Kookuk  limcMone,  is  of  the  *an:* 
typi".  I»nt  is  l:u*<jji*r,  nnd  its  IhmIv  antl  «lofne  plates  are  more  ikhIi****, 
tlu>  intiTradial  ari>as  roust ricttMl,  so  that  tho  liod^'  is  divifU-<l  into 
h)lH>s.  It  is  (K*si-ril)f'(1  by  Hall  in  vol.  I,  ])t.  ii,  Iowa  (fcol.  Kr{•^ 
]).  Cid'.L  with  s  or  0  anals,  .">  to  10  inti'rradials,  and  an  iiiter«ii{>rai- 
radial  plato  holwi't'ii  the  radials  of  the  second  order  in  evfr\  rav : 
radials,  W   •'  2X1;  amis,  i>0. 

li.  ynshri/lft  rar,  itnhtnirtu:*^  White,  was  doAcril>eil  ( I^nn'tf^^iL 
Host.  Soe.  Nat.  Hist.  IsJ'ri,  p.  It;)  as  n«;:reeinjj  with  ilie  I.i*t 
species,  oxeept  that  it  irrncrally  lacked  the  intcr8U|>ra-ra«llnl  plat^. 
this  Ikmhi;  found  in  one  rav  onlv.  It  was  said  to  occur  iu  \'.\t 
Upper  l>iirlin^tr»n. 

In  upwards  of  40  <rooil  spceiniens  of  B.  pyrifnrmiti  examinnL 
we  find  a  ^rrat  variety  in  form.  In  some,  the  body  expan^N 
gradually  and  uniformly  from  the  haso  to  the  arm  liases,  ^iviiis;  i 
turMiiati'd  outline  liclnw ;  wiiiU*  in  others,  it  remains  4>r  iu*ariT 
uniturm  si/e  to  the  top  (»f  tiir  sceitnd  radials,  when  it  j^iitliK-niv 
and  ra[»idly  expands  ;  tiie  radials  of  the  secoml  onler  ami  Itmrhial* 
ln'int:  in  a  plane  nearly  at  rij^ht  anjjles  to  the  vertical  axis.  la 
some  N|M'iMnM'n'»,  twu-thirds  of  the  hody  is  helow  the  arm  IrtM**, 
and  in  nthi*r>,  scMrrrly  oue-tidrd.  In  some,  the  brachial  «h-k  i* 
(•nntiiMh»u<« ;  in  other**,  the  interradial  areas  nva  Boniewhat  *\r- 
pre-^-rd.  Mild  the  Imdy  sho\\sa  tendency  to  U'como  Iol>e<K  lU-lwivn 
tlh-M-  extreiner*  tiiere  is  almost  every  shade  of  difference.  In  lu 
•^nurture  nf  the  hiMly  wr  find  the  f(>llowiu<{  Variations  :  aiiaN,  *'. 
7.  *»,  '.',  and  1 1,  in  1  sMui  ."»  ranize?*;  interradials,  3,  4,  5,  •'•,  and  T.  in 
2.:;,  I.  MM'l  .'•  rani:*"*,  with  dillennees  in  the  same  individual.  Tlirw 
are  hM  iii*<'r<>iipr:M:iilials  in  any  of  them.  In  f^eiieral,  the  spet'h 
nuns  fMHii  ihe  npp4'r  part  nf  the  IkmIs  are  larger,  more  tleveh*]*^! 
]iri>]«>i  M<Miali\    in   tlie  dome,  and  exhihit  the  {;reatest  tcii«ienc\  lo 

|m iiii'  M ilted. 

Ii..  r- .rm  uliirh  Hr.  White  has  deserilKMl  under  //.  Xtt/thni'w 
r,tr.  ...•./•  I.  '»/y.  j^  t'ouiiil  :i\  the  very  lop  of  the  Upper  Hurl  in  ::(<«. 
:iii'l  :ii-'>  Ml  tin*  t r :in-iii«>M  he*!.  It  aixrees  closely  with  //.  i-vn- 
f'.i  •.  iiiii  i-*  alw:i\s  innre  nr  Irss  lolied,and  this  is  the  princi(4l 
•  l:^r  ,1,1  Ti<iii  I'll  Willi  liif  twii  fMrin<«.  In  l.'i  specimens,  all  fnun  tbf 
:ii>ii\i-  tiiMi/.<>ri.  \\r  find  tlie  f'lllowin^r  differeuees  in  atrueturtr:  .4ft- 
aN  :*.  I'»,  aii'l  II  ill  I.  ."•.  and  ♦;  lauire**.  interradial 8, 5,  6,  7,  >, aii-i  > 
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low  convex  to  high  conical,  sharp  and  projecting  over  the  npper 
edge  of  the  disk.  This  row  of  projecting  dome  plates  is  a  very 
characteristic  feature  of  this  species,  but  is  entirely  wanting  in 
B,  pyriformis^  its  absence  giving  to  the  dome  in  that  species  its 
P3^riform  aspect  and  the  upward  tendency  of  the  arm  openings; 
while  in  B.  Christyi^  it  gives  to  the  arm  openings  a  lateral  direc- 
tion, and  to  tiie  disk  its  wheel-like  appearance  with  its  wide 
periphery  standing  about  parallel  to  the  vertical  axis.  Its  pecu- 
liar office  is  well  shown  in  one  specimen,  which  has  abnormally 
two  extra  brachial  plates,  and  two  arm  openings  instead  of  one  in 
part  of  the  ra}'.  Here,  a  single  interbrachial  dome  plate  is  situa- 
ted between  the  arm  openings  instead  of  one  over  each,  and  the 
construction  below  leaves  no  doubt,  that  from  these  two  openings 
single  instead  of  double  arms  proceeded. 

B,  Ghristyi  is  described  as  having  7  anals  and  4  interradials  in 
3  ranges  each,  and  radials  3X2X2.  Another  species  described 
by  Meek  and  Worthen  in  vol.  V,  111.  Geol.  Rept.  p.  372,  under 
the  name  of  B.  trochiscus^  belongs  to  this  group,  but  has  a  more 
spreading  disk,  a  more  concave  dome  and  a  comparatively  lower 
body  than  B.  Chridyi ;  it  is  described  as  having  12  anals  and  6  ' 
interradials  in  4  ranges  each;  radials  3X2X2  with  an  extra 
radial  of  the  third  order  (or  brachial  plate)  in  some  parts  of  the 
rays,  and  1  or  2  internxillary  or  intersupraradial  pieces.  Tiie 
second  radial  of  the  third  order  is  long,  bent  upward,  and  about 
the  arm  opening  constructed  exactly  as  in  B.  Chrislyi,  The  same 
interbrachial  dome  plate  is  found  over  each  opening,  very  sharp 
and  prominent,  and  although  B,  IrochiHcus  has  never  been  found 
with  any  portion  of  the  arms  attached,  we  feel  entirely  certain 
that  when  discovered,  the}'  will  be  found  to  be  double  from  their 
origin. 

Batocrinus  planodiscitSj  Hall  (sp.),  (Supplem.  to  Iowa  Rept. 
p.  45)  is  of  the  same  type,  and  has  a  form  similar  to  B.  (rochiscus 
with  a  much  greater  expansion  of  the  disk,  caused  by  an  enor- 
mous development  of  the  higher  radial  and  interradial  series.  It 
has,  according  to  diagram,  3  radials  of  the  first  order,  2  or  3  of 
the  second,  2  or  3  of  the  third,  and  1  or  2  of  the  fourth,  or  brachial 
pieces;  15  interradials  in  9  ranges;  9  tq  11  intersupraradials,  5 
or  6  interaxillary  plates  between  the  series  of  radials  of  the  third 
order,  and  it  has  40  arm  openings.  The  addition  to  the  struct  a 
of  B*  irochiscus  of  another  series  of  radials  within  the  body  wal 
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and  interaxillary  plates  between  them,  causes  the  arms,  which,  in 
that  species,  divided  at  the  opening,  to  separate  iu  B.  planodiscus 
within  the  body,  and  to  emerge  simple  from  their  origin.  B. 
Christyi  ranges  through  the  Upper  Burlington  into  the  divisiou 
beds.  B,  trochiscus  is  found  only  in  the  transition  bed,  while  B, 
planodiscus  is  said  to  be  from  the  Keokuk,  although  the  type 
specimen  came  from  Nauvoo,  and  there  is  the  usual  uncertainty 
in  regard  to  its  real  horizon. 

Now  Tvc  liave  before  us  about  50  good  specimens  of  B.  Christyi 
from  the  Upper  Burlingtoii  of  various  localities,  all  of  which,  by 
tlicir  peculiar  aspect,  are  readily  referred  to  this  species.  We  find 
in  them  a  wide  variation  iu  form,  some  being  tall,  with  dome  much 
elevated  and  rising  uniformly  from  the  margin  of  the  brachial  disk 
to  the  subcentral  proboscis,  others  nearly  turbinate  below,  with 
almost  no  expansion  of  the  disk,  and  others  having  a  low,  broadly, 
and  rapidlj'  spreading  calyx,  witli  concave  sides  and  a  nearly  flat 
summit.  The  proboscis  is  in  small  specimens,  so  far  as  observed, 
smooth,  while  in  larger  ones,  it  is  rough,  nodose,  and  spiniferous, 
the  latter  being  generally  the  case  in  those  found  high  up  in  the 
rock.  Between  these  extremes  there  is  every  gradation.  In  these 
specimens,  we  find  the  following  variations  in  body-structure: 
Anals,  5,  6,  7,  8,  9,  10,  11,  and  21,  in  3,  4,  5,  and  6  ranges;  inter- 
radials,  2,  3,  4,  5,  and  6,  in  2,  3,  and  4  ranges,  with  variations  of 
2,  3,  and  4  in  different  parts  of  the  same  individual.  The  radial 
series  is  3  X  2  X  2,  except  in  one  specimen  (the  one  with  11  anals), 
which,  on  the  inner  branch  of  one  posterior  ray,  has  an  additional 
bifurcation,  giving  5  arm  openings  to  that  ray,  or  21  to  the  speci- 
men, one  double  arm  being  replaced  by  two  simple  ones,  as  in  B. 
planodiscus.  Three  others  show  simple  arms  from  two  openings. 
Another  specimen  (with  21  anals)  has  in  one  branch  of  a  ray  the 
rudimentary^  bifurcating  plate  developed  into  a  nearly  full-sized 
bifurcating  third  bracliial. 

In  ten  specimens  of  B.  trochiscus  from  various  localities  in  the 
triinsition  bed,  we  find  the  following  variations  in  structure: 
anals,  7,  8,  12, and  13  in  3,  4,  5,  and  6  ranges;  interradials  4,  6,  7, 
and  8  in  3  and  5  ranges  ;  interaxillary  pieces  (intersupraradials), 
0  to  1  and  2 ;  radials,  3X2X2,  with  occasionally  extra  brachial 
bifurcating  plates  in  some  of  the  rays,  giving  in  these  parts  the 
formula  3X2X3.  In  some  mature  specimens  tliere  is  in  some 
places  a  narrow  interbrachial  plate  inserted  between  the  radials 
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of  the  third  order,  producing  an  expansion  of  the  disk  ;  and  in  one 
of  thera  (evidently  very  mature),  the  interradial  areas  are  much 
depressed,  and  the  radial  series  elevated  and  rounded,  giving  to 
the  calj'x,  as  seen  from  below,  a  ten-raj^ed  appearance.  The  pro- 
boscis, in  specimens  from  the  transition  bed,  is  greatly  developed, 
being  very  long,  and  its  plates  spiniferous. 

We  have  never  seen  a  specimen  of  B.  planodiscus^  but  from  the 
description  and  diagram,  it  is  evident  that  this  species  has  the 
same  fundamental  construction  as  the  two  preceding  ones.  The 
only  important  difference  to  be  found  is,  in  the  additional  bifurca- 
tion of  the  radial  series  within  the  body,  and  as  a  consequence  of 
tliis  structure,  in  the  double  number  of  arm  openings.  B.  Christyi 
ind  B.  trochiscus^  though  having  40  arms  also,  have  but  20  arm 
openings,  and  the  arms  really  branch  after  emerging  from  the  body. 
[ii  them,  the  small  bifurcating  plate  which  we  have  described,  and 
ipon  which  the  arms  divide,  is  evidently  a  rudimentary  free 
-adial,  and  the  two  plates  beside  it,  which  in  B,  Christyi  were 
Dnl^"  arm  plates,  become  developed  in  B,  planodiscits  into  true 
•adials  and  form  a  part  of  the  bod}'.  That  this  is  not  a  mere  con- 
ecture  on  our  part  is  demonstrated  by  the  individual  growth  of 
jrinoids  generall3^  The  young  Strotocrinus  for  instance,  though 
laving  the  same  number  of  arms  as  the  adult,  has  but  4  arm 
openings  to  each  ray.  The  radials  of  the  higher  orders,  which  in 
]idult  specimens  form  a  part  of  the  body  walls,  are  here  still  free 
pirius,  unsupported  by  any  interradial  or  interaxillary  pieces,  which 
subsequently  fill  the  spaces  between  them  ;  but  the  number  of  arm 
Dpenings  of  the  nascent  crinoid  increases  to  the  full  number  of 
arms  in  proportion  to  the  increase  of  the  upward  growth  of  the 
body.  This  is  exactly  the  case  in  B.  planodiacus^  and  it  will  thus 
be  seen  that  B,  Christyi  and  B,  trochiscus  represent  earlier  stages 
of  development,  and  that,  as  we  have  seen  before,  the  two  later 
rorms  differ  from  the  older  by  those  characters  which  appeared 
irregularly  in  B.  Christyi,  and  became  more  fixed  and  general  in 
the  succeeding  types. 

B.  pyriformiSj  whose  most  important  distinction  from  B, 
iJhristyi  has  been  mentioned,  is  described  with  7  or  8  anals  in  4 
ranges;  6  or  6  interradials  in  3  or  4  ranges;  radials,  3X2X1 
(see  vol.  V,  111.  Geol.  Rept.  p.  375,  where  Meek  and  Worthen  give 
XI  revised  description).  It  ranges  through  the  Upper  Burlington. 
16 
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tli»-  rvi>f:  of  wliirh  Mirtv  hav('  Iih'K  atuiorinallv.  an  adtlitionAl  ars 
IN  i-ri'li  po-itMior  r:iv. 

Il.'ill  ili-i-riU 'I  :iii«l  li:z"r«.-<l  in  the  Iowa  Ro|>t.  pt.  ii.  p.  •.i\  ;... 
XV.  Vrj'  '.  »ii»'l«T  til**  i»:iiii«'  A'  fi'»'f*'riiiHA  rniivht***^^  a  *1'«-i;ti.»-s 
i\lii(-ii  iit  iito^T  n"^{<»'<'T<f  >iio\\<«  :i  vci y  iiirar  :t|iproai.'li  t«i  the  ti^ti-^^i 
toiiiio.  It  ii  r*tiTrt"l  to  till*  Kt'okuk  Iinii*>toiie,  l»iit  as  \\  rwi.^ 
tVoiii  Naiivoo.  \vr  aif  i«-tt  in  <Ioul)t  :ts  to  its  artiial  lioriz«in.  I: 
fii:i\  li.'iVf  rornir  iVoin  I  ho  tritii-itioii  IkmI«*.  for  We  have  friMu  •'•!• 
n-^poti'liii:^  lii'jli  Ih-«U  at  Ani;ii**ta.  Iowa,  where  tli«*:»c  l»i<i«  ipr 
(•\r4'n->iv«']y  i.'Xp<»<«4>f|.  a  >)NM-iiiii*ii  wliich  set'ins  to  lie  alujir«t  an 
rx:u't  <lii|ili<-:itt.*  of  llall'-^  iviw  as  fi^fiired.  Tlie  riil^^es  are  c».»td- 
|io*.«iI  of  •>rri«'.'^  of  |tro[iiiii<'nt  tuhrrrh'*^  in  the  centre  c»f  each  plate 
ill  thf  r:i(li:il  :inil  lir:ii-iiial  m  rii*<,  aii<i  thi-re  are  also,  lietween  Vw 
li'lj'"",  iiiiH'li  ^^iirilli'i-  tiiU'iilfs  «li«»ti'ihut('I  around  llie  iii:ir;;in  ••' 
tiic  an:il  :iii<l  iiit«-r ra«li:il  phitcs.  It  has,  nior«Miver«  ;i  anus  in  t-ai .: 
pi>-«tt-nor  r:iy.  or  -J2  in  all.  an<l  wc  liave  no  doubt  but  that  llaii'« 
Np<  I'iiiM-ii  uoiiM  liav«-  shown  tlu*  sanu*  nninh«*r.  if  thai  iMirtioo  ^^ 
thi-  Im^^II  ha<l  ixrii  picMTWii.  Thf  arms  an*  nnkiii>wn.  A  f<««!&- 
pMii-oii  of  our  oprfitnni  of  .1.  m//M'/o^>//f,  with  the  ti^h-liiMl  ftiriB* 
ot  i'.rrhn'uriniK  sIioWh  that  tin-v  aiv  most  intiinatelv  nlatoi- 
'I'Im-  tmiv  <li!!«niii'f,  wt*  ran  prn-fivr,  is  the  rathtT  ureali-r  •lir 
:iii«i  iiioiT  I'lMhoiMtf  ornanifiitatioii  of  the  A.  rainulttttus,  fteim;  •iii'- 
fi'iriM-r  ill  <l«'<_;iii'  only.  aii<i  not  in  kind. 

\Vr  :iif  tliii*^  l>riMi'_:lit  io  the  conrhision  that  the  ty|>o  we  b-iv- 
<|t  ^I'l  iIm-iI,  i'o  not  •«pi'rilii':illy  (jistinct  from  A.  ra m u/ttMUfi^  mh^Ki 
tlin^  iiM'lnilis  fit!  111^  raiiLrin;;  from  tin*  Tpper  Ihirliui^^toii,  ihr«»(i;;L 
llii-  t  i.iii*.iti«»ii  ImiU.  :in<i  pos^ihly  into  tiie  Keokuk.  Tho^M*  vr.. 
:in:iili  '^\*-a\  iiMp<irt.ii)(-<'  to  >iirtaiM'  markin|^H  or  nihmte  ariat<>iii-**a. 
Mii!<  i«  iM-r«,  *>ui-ii  :i**  i'lM-  or  two  arms  more  or  lens,  woulil  |i«'riia{-< 
tini  III  tlir^r  '^pi  (MiiMiiH  till'  t  v  pi'^  of  si'Vi'ral  s|M*eies.  Hut  witlil^< 
ti..^iU  lifiiiM'  iiH.  •.iilllririit  in  nunilier  Mini  preservation  for  thon^x^^ 
-M|.l\  Mini  i-i>iiip:ii  i^iiii.  mihI  fxhiiiit iiii;  the  iuterininuliu;;  «tf  «-hir 
M.  '•  1^  \\f  h:i\i-  n«i!iil.  we  ran  hiit  I'fLTanl  them  an  varieties  i*f  *•« 
:ii.  I  :!ii   <.:iiiif  '•pi-iiti>-  foi  ill  whlili  will  he,  ot  course,  A'rr7iiii>  ri  i^i 

/  '/    '    ,    II:iil   (  ^\>.  I. 

Ih  tiii-*  t  \  p<  ^M'  li:i\i'.  M'jain,  a  must  intrrestin);  il  hist  rati*  in  "^ 
t)i«  I'l -i-i>i:il  *«i.:i«iiii'j  of  l>nrlitiL't"n  into  Keokuk  roniin,  an*l  :br 
11. 1  Ih  iti-  ii  l:ii i«*ii->  '•!'  llic  (I ihiiiilal  u-iiniins  of  the  two  formalioik^ 
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in  3,  4,  and  5  ranges  with  variations  in  the  same  individual.  As 
to  the  intersupraradials,  upon  which  White  founded  his  variety, 
we  find  in  some  specimens  none,  and  in  others  one  in  1,  3,  4,  and 
even  5  rays  respectively,  while  all  our  Keokuk  species  of  B,  Nash- 
villas  proper^  have  an  intersupraradial  in  every  ray.  But  the 
presence  and  constancy  of  those  plates,  is  evidently  a  natural  con- 
sequence of  tlie  greater  size  of  the  Keokuk  form,  and  hence  of  no 
specific  value. 

In  B.  pyriformis,  the  proboscis  is  long,  rather  strong,  with 
moderately  convex  plates.  In  tlie  B.  Nashmllse  from  transition 
tfeds^  the  dome  is  prolonged  into  a  proboscis  over  five  times  the 
lieight  of  the  calyx,  the  plates  of  which  are  convex  to  slightlj^ 
spiniferous.  In  the  B,  Nai^hmllse  of  Keokuk^  the  proboscis  is 
similarly  elongated,  but  stronger,  composed  of  very  nodose  plates, 
sind  about  midway  to  its  summit  it  is  encircled  by  a  row  of  five 
^'ery  strong  spines,  nearly  an  inch  long. 

We  find  that  the  modifications,  thus  observed  in  the  successive 
:Corms  of  these  two  types,  as  they  appear  in  the  rocks,  have  taken 
place  in  exactly  those  parts  of  the  crinoid  which  are  changed  by 
growth;  that  the  prevailing  features  of  the  later  species  are 
t/bose  which  in  the  Burlington  tj'pes  were  irregularly  developed 
<luring  the  life  of  the  individual ;  and  that  theorderin  which  these 
xnodifications  appeared,  corresponds  very  closely  with  the  succes- 
sion of  changes  from  youth  to  maturity. 

2.  ERETMOCBIKTJS. 

Lyon  and  Casseday,  Am.  Journ.  Sci.  1859,  proposed  the  above 
generic  name  for  a  type  of  Crinoids,  principally  distinguished  by 
the  flattening  of  the  arms  in  their  upper  parts.  Meek  and 
Worthen,  111.  Geol.  Rept.  vol.  Y,  p.  367,  placed  it  under  Batocri- 
nus  as  a  subgenus,  and  made  interesting  observations  on  the 
genus  and  its  associate  forms.  We  have  never  seen  a  specimen 
of  Lyon  and  Casseday^s  typical  species,  and  are  unable  to  under- 
take a  discussion  of  these  somewhat  complicated  generic  relations. 
We  are  inclined  to  the  opinion,  however,  that  at  present  the  char- 
acters of  Batocrinus  and  Eretmocrimis^  are  not  so  clearly  defined 
as  could  be  desired.  Under  existing  circumstances,  we  prefer  to 
leave  Eretmocrinus  where  its  authors  placed  it. 

Among  the  fish-bed  fossils,  some  of  the  most  striking  examples 
belong  to  this  type.     The}'  exhibit  the  peculiar  arm  structure  in 
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the  type  of  which  may  have  had,  abnormally,  an  additional  arm 
in  each  posterior  ray. 

Ilali  described  and  figured  in  the  Iowa  Rept.  pt.  ii.  p.  filf),  pi. 
XV.  Fig.  7,  under  the  name  Acfinocrinits  ramulomis^  a  specimen 
wliich  in  most  respects  shows  a  very  near  approach  to  the  flHli-l)e<1 
forms.  It  is  referred  to  the  Keokuk  limestone,  but  as  it  came 
from  Nauvoo,  we  are  left  in  doubt  as  to  its  actual  horizon.  It 
may  have  come  from  the  transition  beds,  for  we  have  from  cor- 
responding high  beds  at  Augusta,  Iowa,  where  these  be4ls  are 
exti*nsiveiy  exposed,  a  s|)ecimen  which  seems  to  be  almost  an 
exact  duplicate  of  HalPs  t^'pe  as  figured.  Tlie  ridges  are  com- 
posed of  series  of  prominent  tubercles  in  the  centre  of  each  plate 
in  the  radial  and  brachial  series,  and  there  are  also,  between  the 
ridges,  much  smuUer  tubercles  distributed  around  the  margin  of 
the  anal  and  interradial  plates.  It  has,  moreover,  5  arms  in  each 
posterior  ray,  or  22  in  all,  and  we  have  no  doubt  but  that  HalPs 
S|)ecimen  would  have  shown  the  same  number,  if  that  portion  of 
the  fossil  had  been  i)re8erved.  The  arms  are  unknown.  A  com- 
parison of  our  specimen  of  J.  ramuloHus^  with  the  fish-bed  forms 
of  ErHmocrinuti  shows  that  they  are  most  intimately  related. 
The  only  ditference,  we  can  |>erceive,  is  the  rather  greater  size 
ami  more  elaborate  ornamentation  of  the  A.  ramulonns^  being  dif- 
ference in  degree  only,  and  not  in  kind. 

We  are  thus  brought  to  the  conclusion  that  the  type  we  have 
descrilKMl,  is  not  specifically  tlistinct  from  A.  7'aniuloniiy^  which 
thus  includes  format  ranging  from  the  Upper  Burlington,  through 
the  transition  beds,  and  possibly  into  the  Keokuk.  Those  who 
attach  great  importance  to  surface  markings  or  minute  anatomical 
dilfcrences,  such  as  one  or  two  arms  more  or  less,  would  perhaps 
find  in  these  specimens  the  types  of  several  species.  Hut  with  the 
fo.ssilij  l)cfore  us,  sufficient  in  number  and  preservation  for  thorough 
study  and  comparison,  and  exhibiting  the  intermingling  of  char- 
acters we  have  nole<l,  we  can  but  regard  them  as  varieties  of  one 
and  the  same  specific  form  which  will  be,  of  course,  Kn'timx^rinug 
rain'ilnsus.  Hall  (wp.). 

In  this  ty|H'  wc  have,  again,  a  most  interesting  illustration  of 
the  gradual  shading  of  Burlington  into  Keokuk  forms,  and  the 
intimate  relations  of  the  crinoidal  remains  of  the  two  formations. 
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tened  arms,  not  only  join  with  each  other  at  the  middle  by  inter- 
locking angles,  but  have  similar  angles  at  their  thin,  lateral  edges, 
^liich  exactf3'  correspond  with  the  angles  in  the  margins  of  the 
adjoining  arms.  Thus  the  edges  of  the  arms  could  be  united  by 
closely  fitting  sutures  into  a  continuous  and  impenetrable  wall, 
atnd  form  an  arched  dome  over  the  space  above  the  arm  bases. 
Indeed,  we  always  find  the  arms  folded  inward  at  their  extremi- 
ties, no  matter  in  what  shape  the  specimens  are  crushed. 

We  have,  from  other  localities  in  the  Upper  Burlington  lime- 
stone, specimens  which  are  perfectly  smooth  below  the  arm  bases, 
1>ut  which  in  size,  shape,  and  structure  of  the  arms,  agree  with 
iihe  fish-bed  specimens  very  closely.  Among  a  good  number  of 
the  latter,  we  iind  some  with  20  arms,  some  with  21,  and  some 
ivith  22,  the  difference  being  alwaj^s  in  the  posterior  rays,  as  the 
others  have  uniformly  4  arms  each.  The  variation  in  the  surface 
markings  bears  no  relation  to  that  in  the  number  of  arms,  for  we 
:find  the  smooth  specimens  with  20  and  21  arms,  and  the  orna- 
mental ones  with  20,  21,  and  22,  and  we  are  therefore  led  to 
lielieve  that  all  the  specimens  under  consideration  belong  to  a 
single  species. 

Meek  and  Worthen,  in  vol.  V,  III.  Geol.  Rept.  pi.  x.  Fig.  5, 
liave  given,  under  the  name  of  Eretmocrinus  remihrachiatus^ 
Hall,  a  figure  of  a  specimen  which  was  obtained  at  the  same 
locality,  though  not  in  immediate  association  with  our  present 
collection  of  fish-bed  fossils.  It  gives  a  good  idea  of  the  form 
under  consideration,  except  that  in  perfect  specimens,  the  flat- 
tened portion  of  the  arms  is  at  least  twice  as  long  as  seen  in  the 
figure.  It  has  three  brachial  plates  in  the  body,  and  twenty  arms. 
But  that  specimen,  like  those  before  us,  clearly  does  not  belong 
to  E.  remibrachiatus^  described  by  Hall  in  his  Preliminary 
Notices,  1861,  p.  11,  under  Actinocrinus,  His  species  had,  ac- 
cording to  the  description,  no  body  plates  above  the  secondary 
(or  supra)  radials,  and  had  16  arms  which  were  rounded  below 
and  expanded  above  the  middle,  which  is  a  totally  different  thing 
from  our  forms.  We  have  not  been  able  to  exactly  identify  HalPs 
species,  but  we  have  several  specimens  of  a  form  with  but  two 
supraradials  in  some  parts  of  the  rays,  and  a  brachial  plate  in 
others.  It  has  14  arms  which  are  very  strong,  rounded  below 
and  flattened  above,  and  we  think  it  belongs  to  E.  remibrachiatus^ 
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the  type  of  which  may  have  had,  abnormally,  an  additional  arm 
in  each  posterior  ray. 

Hall  described  and  fignred  in  the  Iowa  Kept.  pt.  ii.  p.  <>15,  pi. 
XV.  Fig.  7,  under  the  name  Acfinocrinuit  ramitlot^uA^  a  spei-imen 
which  in  most  respects  shows  a  very  near  ai)proach  to  the  finh-lxMl 
forms.  It  is  referred  to  the  Keokuk  limestone,  but  as  it  came 
from  Nauvoo,  we  are  left  in  doubt  as  to  its  actual  horizon.  It 
may  have  come  from  the  transition  beds,  for  we  have  from  cor- 
responding high  l)eds  at  Augusta,  Iowa,  where  these  beds  are 
extensively  exposed,  a  8jH»cimen  which  seems  to  be  almost  an 
exact  duplicate  of  HalTs  type  as  figured.  The  ridges  are  com- 
posed of  series  of  prominent  tubercles  in  the  centre  of  each  plate 
in  the  radial  and  brachial  series,  an4l  there  are  also,  between  the 
ri<lges,  much  smaller  tubercles  distributed  around  the  margin  of 
the  anal  and  interradial  plates.  It  has,  moreover,  5  arms  in  each 
posterior  ray,  or  22  in  all,  and  we  have  no  doubt  but  that  llalTs 
specimen  would  have  shown  the  same  number,  if  that  portif>n  of 
the  fossil  had  l)een  preserved.  The  arms  are  unknown.  A  com- 
parison of  our  specimen  of  A,  ramuloitUf<^  with  the  fish-bed  forms 
of  Ert'lmocrinuA  shows  that  they  are  most  intimately  relattMl. 
The  only  difference,  we  can  perceive,  is  the  rather  greater  size 
antl  more  elaborate  ornamentation  of  the  A.  ramulotnii*^  bt»ing  dif- 
ference in  tlegree  only,  and  not  in  kind. 

We  are  thus  brought  to  the  conclusion  that  the  type  we  have 
descrilKMl,  is  not  specifically  distinct  from  A,  rainuhnfutt^  which 
thus  includes  forms  ranging  from  the  Upper  Burlington,  through 
the  transition  beds,  and  possibly  into  the  Keokuk.  Those  who 
attach  great  iniportance  to  surface  markings  or  minute  anatomical 
dilfcrences,  such  as  one  or  two  arms  more  or  less,  would  perhaps 
find  in  these  specimens  the  tyjK's  of  several  species.  But  with  the 
fossils  iK'fore  us,  sufllcicnt  in  number  and  preservation  for  thorouijh 
htudy  and  comparison,  and  exhibiting  the  intermingling  of  char 
aclers  we  have  nole<l,  we  can  but  regard  them  as  varieties  of  one 
an<l  the  sauie  specific  form  which  will  be,  of  course,  Kn'tinwrinutt 
raiiinht'^utf.  Hall  (sp.). 

In  this  type  we  have,  again,  a  most  interesting  illustration  of 
the  gradual  shading  of  Burlington  into  Keokuk  forms,  an<l  the 
intimate  relations  of  the  crinoidal  remains  of  the  two  formations. 
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3.    AOABICOCBIinJS,  Troost. 

On  bringing  together  a  large  number  of  good  specimens  of 
Agaricocrinus  from  the  Upper  Burlington,  transition  and  Keokuk 
beds  from  various  localities,  apparently  belonging  to  several  spe- 
cies, we  found  a  satisfactory  separation  into  species  according  to 
the  descriptions  impossii)le.  We  therefore  thought  to  ascertain 
their  relations  b}'  a  comparison  of  the  specimens  before  us,  without 
regard  to  specific  names  or  geologfcal  horizon.  The  comparative 
simplicity  of  construction  and  absence  of  ornamentation  in  this 
genus  renders  such  an  investigation  more  easy  than  in  many  other 
groups.  To  this  end,  we  noted  for  each  specimen,  separately,  the 
characters  which  in  the  descriptions  have  heretofore  been  con- 
sidered of  specific  importance,  viz.,  the  form  of  the  dome,  of  the 
basal  concavity,  and  of  the  anal  area;  the  shape  and  position  of 
the  second  and  third  radial  plates;  the  form  and  proportions  of 
the  interradials,  and  the  character  of  the  interradial  area  in  the 
dome;  the  number  of  arms;  and  in  addition  to  these,  and  not 
heretofore  specially  noted,  the  disposition  of  the  apical  [)lates  of 
the  dome.  Tabulating  these  data  independently  of  the  specimens, 
we  found  that  they  fell  naturally  into  two  groups.  The  first  of 
these  is  characterized  by  having  the  apical  plates  of  the  dome 
separated  from  each  other  by  small  intercalated  plates  j  the  central 
apical  plate  being  tuberculiform  and  very  much  larger  than  its 
associates  or  any  of  the  dome  j)lates;  the  dome  pyramidal,  anal 
area  flat,  and  the  opening  lateral;  three  arms  to  each  posterior 
ray;  second  radial  higher  than  wide;  first  interradial  short,  basal 
concavity  small,  involving  the  lower  part  of  the  third  radial,  which 
is  convex.  The  second  group  is  distinguished  by  haying  the 
apical  dome  plates  connected  except  at  the  anal  side,  the  central 
one  not  greatly  conspicuous  above  the  others;  the  dome  hemi- 
spherical; the  anal  area  elevated,  rounded,  or  protuberant,  with 
the  opening  directed  upward;  the  second  radials  nearly  always 
quadrangular  and  wider  than  high.  Within  this  group  are  forms 
with  2  arms  to  each  ra^^,  with  3  in  one  posterior  ray,  with  3  in 
each  posterior  ray,  with  3  in  one  posterior  ray  and  4  in  the  other, 
with  4  in  each  posterior  ray,  the  other  rays  in  all  cases,  save  one, 
having  2,  with  long  and  narrow  first  interradials,  and  with  short 
and  wide  ones;  with  basal  concavity  very  shallow,  not  involving 
any  part  of  th^  third  radials,  and  deep,  entirely  including  them. 
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The  first  of  these  groups  is  sharply  characterized,  and  is  the  well- 
known  species  A.  Woriheni^  Hall.  The  second  is  of  the  t3'|)e  A. 
AmericanuH^  Roemer,  but  includes  the  features  of  ^.  bullatnn  and 
A,  excavatus^  Hall,  and  A.  nodosua^  M.  and  W.,  and  a  new  form 
not  heretofore  noticed,  having  four  arms  in  each  posterior  ray; 
but  the  combination  of  these  characters  was  so  perplexing  that 
the  ideritification  of  the  species  was  wholly  unsatisfactory.  r|)on 
arranging  the  specimens,  however,  according  to  the  most  general 
modifications,  such  as  the  greater  or  less  elevation  of  the  anal 
area  and  the  numl>er  of  arms,  we  found  that  they  arranged  them- 
selves into  a  series,  in  which,  while  varying  irregularly  in  the 
minor  characters  observed,  the  forms  shaded  gradually  from  one 
into  the  others,  beginning  with  those  having  two  arms  to  the  ray 
and  greatly  protruding  anal  area,  and  ending  in  those  with  four 
arms  to  each  posterior  ray  and  a  wide  flat  anal  area.  In  these 
re8i)ects  the  succession  was  nearly  regular,  but  no  other  characters 
were  coincident  with  them,  and,  in  other  resjHJcts,  there  was  no 
uniformity  or  constancy  whatever.  It  was  now  found  that  the 
specimens  had  also  arranged  themnelven  according  to  their  geo- 
logical horizons,  beginning  with  two-armetl  forms  in  the  Upper 
Burlington,  and  extending  regularly  through  the  transition  l)eds 
with  two  and  three  arms,  to  the  four-armed  forms  in  the  highest 
part  of  the  Keokuk. 

In  this  study  which  we  have  descril>ed  thus  in  detail,  to  show 
that  there  is  nothing  arbitrary  or  theoretical  in  the  result  an- 
nounced, we  used  about  thirty  well-preserved  specimens,  besides 
the  description  of  the  types,  and  we  were  forced  to  the  conclusion 
that,  in  the  second  group,  it  is  not  possible  to  draw  lines  which 
shall  separate  it  into  species,  but  that  these  forms  are  only  varia- 
tions of  a  single  8|)ei-ies,  of  which  A.  Americatnia  is  the  type,  and 
under  which  A.  bullafus^  A.  excacatnK^  and  A,  nodosus  must  fall. 
.'1.  Worthrni  occurs,  so  far  as  observed,  only  in  the  upi^r  part  of 
the  Keokuk,  an<l  is  very  characteristic  of  it.  We  have  from  the 
Upper  Hurlin«;ton  a  single  specimen,  evidently  very  mature,  in 
whirh  I  he  apical  dome  plates  are  crowded  apart  by  small  plates, 
and  wliiih  has  sli<»rt  inlerradinls,  but  which  in  every  other  reh|»ect 
agrees  with  the  two-armed  form  of  A.  AmcricajitiH  We  also  ob- 
served in  a  very  large  specimen  of  A.  )l'or//i#*?ji,  which  is  somewhat 
injured  in  the  r:iys,au  arrangement  of  dome  plates,  which  leads  us 
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to  think  it  probable  that  this  form  will  be  found  with  four  arms 
to  all  the  ra^'s. 

The  Burlington  species  of  Agaricocrinus  are  coraparativelj' 
small,  increasing  in  size  in  the  upper  bed;  the  transition  bed 
fossils  are  larger  still,  and  in  the  Keokuk  there  are  found  those 
ponderous,  huge  forms  which  are  so  characteristic  of  that  horizon, 
and  of  which  A.  Wortheni  is  the  extreme.  With  these  extrav^agant 
forms  the  genus  becomes  extinct,  and  we  meet  it  no  more  above 
the  Keokuk  beds. 

4.  ACTINOCBINTJS. 

The  lobed  Actinocrinus  which  Meek  and  Worthen  considered  to 
be  the  true  type  of  the  genus,  is  numerously  represented  in  the 
erinoidal  limestones,  and  a  large  number  of  species  have  been 
described  from  the  Upper  Burlington  and  Keokuk  beds.  The 
type  of  the  genus  is  a  form  subglobose  to  turbinate  below  the 
brachial  plane,  very  slightly  convex  to  pyramidal  abdVe  the  arms, 
the  intcrradial  spaces  contracted,  the  radial  areas  prolonged  and 
extended  outward  about  at  right  angles  to  the  vertical  axis,  and 
formed  into  lobes  which  increase  in  width  as  they  recede  from 
the  bod}' ;  thus  giving  to  the  fossil  when  seen  from  above  or 
below,  a  pentapetjilous  aspect. 

Its  leading  species  in  the  Upper  Burlington  beds  are  A,  multi- 
radiatus^  Shum.  and  A,  verrucosus^  Hall,  both  figured  on  Plate  10 
of  the  Iowa  Geol.  Kept.  The  former  is  characterized  by  a  very 
low,  flat  dome,  with  the  interradial  areas  greatly  constricted  and 
excavsited  ;  the  latter  by  an  elevated  dome  and  a  greater  develop- 
ment of  the  interradial  dome  plates,  which  extend  down  between 
the  lobes  and  form  a  low  rim  connecting  them.  The  former  has 
30  arms,  the  latter  40,  the  arms  of  both  remaining  simple  through- 
out. In  this  genus,  unless  the  arms  themselves  are  preserved,  it 
is  very  difficult  to  tell  their  number,  for  the  long  projecting  lobes 
are  almost  always  broken  away  with  the  arms.  In  large  collec- 
tions from  the  Burlington  limestone,  of  specimens  otherwise  well 
preserved,  it  is  exceedingly  rare  to  find  one  in  which  the  brachial 
plates  are  preserved  to  the  bases  of  all  the  aj-ms.  They  are 
generally  broken  away  just  above  the  first  bifurcation  in  the  ray, 
and  the  number  of  arms  appears  less  than  it  really  is.  This  was 
the  case  with  A.  multiradiatus^  which  is  represented  in  the  Iowa 
Report  as  having  two  arms  to  the  ray  ;  when  in  fact  it  has  six  as 
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large  collections  prove.  In  the  Keokuk  beds  the  genus  attains 
its  greatest  development  in  size  and  extravagance  in  features.  It 
is  represented  by  a  large  number  of  descrilnjd  species,  of  wliicl\ 
the  leatling  types  are  A,  Lowei^  A.  jfernodosnt^^  and  A,  jugonun^ 
Hall,  and  the  species  of  A.  llumbnhUi  and  A,  Afjnstsizi^  Troost. 
Most  of  the  Keokuk  species  were  apparently  described  from  speci- 
mens more  or  less  imperfect  in  the  brachial  part  of  the  lobes,  so 
that  very  little  reliance  can  be  placed  in  the  arm  formula;  stalcii, 
and  no  information  is  given  in  the  descriptions  as  to  the  nature  of 
the  arms  in  the  ditferent  species. 

The  Hurlington  specimens  exhibit  much  variation  in  pro|K)rtions 
and  ornamentation,  and  while  they  are  generally  of  small  size  and 
neat  sculpturing,  we  find  occasionall}'  a  mature  individual  which, 
with  most  of  the  features  of  its  associates,  is  much  larger  in  size 
and  is  marked  with  that  roughness  of  habit  and  rudeness  of  form, 
so  prevalent  in  the  Keokuk.  The  Keokuk  species  named  are  all 
very  large,  tincoulh  forms,  with  extreme  rugosity  of  surface,  the 
Ifiltcr  reaches  its  extreme  in  A.  Afjaasizi  and  A.  j)ernodottUH^  while 
in  A.  Ijuu'*'t\  the  contraction  of  the  interradial  spaces  above  the 
arm  hascs  is  so  great,  that  almost  the  entire  <lome  is  include<I  in 
the  fi\*i  lobes.  Specimens  from  this  formation,  preserving  the 
arn)s,  are  excee<lingly  rare,  and  our  Keokuk  material  generally 
is  too  limittMl  for  a  detailed  comparison  of  forms.  Hut  we  have  a 
specimen  (»f  the  A.  rerrucottus  type,  apparently  A.  jternoilosus  or 
J.  Jfiif'n^itK^  which  shows  the  arms  to  l»e  very  large  and  strong,  and 
six  to  the  ray  ;  while  another,  which  we  suppose  to  be  -1.  Affansizi 
of  TrooHt's  catalogue,  has  apparently  20  arms,  which  are  the  most 
pon<lcrous  that  wc  have  seen  in  any  crinoid.  Two  specimens  from 
the  Keokuk  of  Indiana,  received  from  Dr.  II.  S.  Ilarrod,  of  Canton, 
which  wv  consider  to  Ihj  young  and  old  individuals  of  ,-1.  Loirei^ 
have  eight  primary  arms  on  the  po»terior  rays,  and  six  in  the 
othi-rs:  they  possess  the  very  peculiar  feature  not  hitherto 
nolici'il,  that  the  inner  arms  of  each  ray,  instead  of  Ik'ing  simple 
thrniii:lnmi,  bifurcate  about  midway,  giving  10  and  12  arms  to 
the  ray  at  the  extreniilies. 

In  the  transition  be<ls.  there  occur  certain  forms,  represented 
bv  manv  siM*<imens,  in  which  the  characteristic  features  of  the 
Hurlingtnii  and  Keokuk  siKJcies  are  united.  They  shade  into  .-1. 
multirndiatHH  on  th<*  one  hand,  and  into  A,  Louwi  on  the  other, 
by  such  easy  gradations  that  .sirecitic  distinctions  are  ini|>ostiible. 
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It  is  probable  that  A.  brontes  and  A.  unicarinatus^  Hall,  which 
were  described  from  Nauvoo,  and  which  we  were  unable  to 
identify,  never  seeing  an  authentic  specimen,  belong  to  these 
same  intermediate  fornvs.  Among  specimens  from  the  transition 
beds,  we  have  found  one  in  which,  as  if  foreshadowing  the  pecu- 
liar arm  features  of  A.  Loivei^  some  of  the  arms  were  simple^  while 
others  divide  an  inch  above  their  bases  into  two  branches.  This 
type  also  having  reached  its  culmination  in  the  Keokuk  beds, 
becomes  here  extinct. 

5.  PLATTCBIVUS,  Miller. 

Mr.  F.  B.  Meek,  in  Hayden's  Reps.  U.  S.  Geol.  Surv.  of  the  Ter- 
ritories, for  1871,  p.  3*13,  proposed  the  name  E acladocrinus  as  a 
subgenus  for  the  reception  of  a  type  of  Platycrinus^  in  which  the 
radial  series  are  extended  into  long,  free  tubes,  bearing  the  true 
arms  along  their  sides.  Some  lately  acquired  material  from  the 
crinoidal  beds,  and  especially  the  fish  bed,  enables  us  to  add 
something  to  present  knowledge  of  this  form.  The  type  under 
consideration  has  exactly  the  body  structure  of  Platycrinits  up 
to  the  third  radials.  It  includes  both  the  low,  broad  cup-shaped, 
and  the  elongate  form  of  calyx.  But  instead  of  giving  off  the  arms 
in  clusters  from  the  third  radial  as  usual  in  Plalijcrinua^  it  has 
the  radial  series  of  the  bod}^,  both  dorsal  and  ventral,  enormously 
extended  in  the  form  of  tubular  free  rays,  from  which  the  arms 
spring  alternately  on  either  side  throughout  their  length.  It  bears 
the  same  relations  to  the  typical  Platycrinuii^  that  the  form,  de- 
scribed as  Steganocrinus  by  M.  and  W.  in  vol.  II,  111.  Geol.  Kept, 
p.  195,  does  to  the  typical  Actinocrinus^  it  being  sometimes  im- 
possible, with  our  present  knowledge,  to  determine  to  which  genus 
the  specimen  belongs  when  the  arms  are  removed.* 

The  value  of  these  differences  in  arm  arrangement  as  to  generic 
relations  is  as  yet  an  open  question;  but  we  have  found  that  the 
structural  difference  between  the  two  forms  is  not  by  any  means 
so  great  as  first  impressions  would  indicate.  The  free  rays  of 
Steganocrinus  are  actually  nothing  but  extreme  developments  of 
the  lobes  of  Actinocrinus  multiradiatus  or  A,  Lowei^  and  in  like 

*  A  similar  variation  in  the  arms  is  observed  in  Hexacrinus,  those  of 
R.  brevis^  Goldfuss,  being  similar  in  type  to  the  earlier  forms  of  PUitycrinuSy 
while  U.  limbatus,  Miiller,  has  arms  of  different  type,  somewhat  like  Eucla- 
docrinui,  but  more  like  Barycrinus. 
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manner  the  radial  extensions  of  Eucladocrinus  are  pro<luced  by  a 
multiplication  of  the  orders  of  radials  in  the  body  of  Platyrrinus^ 
as  proved  in  the  most  satisfactory  manner  by  our  Platyvrinus 
praenuntUin  herein  described,  in  which  the  intermediate  stage  is 
shown.  We  doubt  whether  there  is  any  generic  distinctifm  l>e- 
tween  the  two  forms,  but  in  the  unsettled  state  of  our  science  upon 
this  (juestion,  it  is  probably  best,  and  may  facilitate  the  search  for 
a  natural  classification  to  recognize  subgeneric  groups  however 
artificial  they  may  be. 

This  group  includes,  so  far  as  known,  our  Eucladocrinnn  mille- 
brack i'atus^  Platycrinun  pleurooimenun^  White,  besides  PI,  Mon- 
ianaenniH^  Meek.' 

It  ranges  in  our  rocks  from  the  Upper  Burlington  through  the 
transition  l>eds  and  into  the  Keokuk  limestone. 

Another  species,  somewhat  similar  to  E,  inillebrarhiatuM^  both 
in  ornamentation  and  form  of  the  calyx,  but  having  the  arms 
of  true  Plafi/crinua^  ranges  through  the  crinoiclal  beds  and  is  called 
Pi.  arulpttts  when  found  in  the  Lower  Hurlington,  PI.  ghjpfuA  in 
the  Upper,  and  PL  Sajfordi  when  found  at  Keokuk  localities.  We 
can  see  no  difference  between  them,  and  it  is  an  interesting  con- 
firmntion  of  our  opinion,  that  we  have  l)efore  us  a  s|)ecimen  from 
the  Burlington  limestone  at  Quincy,  kindly  loaned  to  us  by  I*rof. 
W^orthen  from  the  Nat.  Hist.  Museum  of  Illinois,  which  is  exactly 
like  some  of  our  Lower  and  Upper  bed  s|>ecimons,  and  which  was 
identified  by  Prof.  Hall,  who  described  all  three  s|>ecie8,  as  /'/. 
Sajrnt'di.  It  is  also  worthy  of  note  for  our  present  investigations 
that  this  s|HK*ies  being  a  simple  and  typical  form  of  the  genus, 
survives  through  all  three  divisions  of  the  crinoidal  limestone, 
while  on  the  other  hand,  so  far  as  observed,  the  extravagant  forms 
soon  become  extinct. 

*  Hair**  siH»rie?«,  /*/.  nodohrarhiatun^  lown  Kept.  p.  541J,  soemg  At  a  cahuaI 
glAiu'f  to  liavf*H80inowhAt  HimilArarrAn^ement  of  tlifarms.  ButliiridrHcrip- 
tion  was  undoubtedly  miidc  from  a  youn^  spocimen,  and  a  conipHriHon  of  a 
lar^r  nunilHT  of  very  young  hiwcimcns  of  Platyrrinu*,  in  Home  of  which 
the  tinuH  an*  only  sprouting,  at»  it  were,  BhowA  that  the  arrangement  si'en 
in  hi5»  diairram,  is  that  of  tlie  naneent  Phityrrinun  j^enerally,  and  that  the 
little  Hide  appendaiTcK  are  pinnulcH  and  not  arms.  The  arm  JointH,  In  the 
younij  of  th'n*  jjenun.  are  mostly  Hinirle,  the  tips  only  lM»injr  formed  of  a 
double  wries  of  ini«Tl«K'king  joints,  which  in  the  adult  prevail  down  to  the 
bifurcation  of  the  arniB. 
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Sneladoorinns  millebraohiatus,  n.  sp. 

Column  very  large  and  long,  twisted,  composed  of  joints  which 
increase  in  thickness  as  they  recede  from  the  bod3\  The  faces  of 
the  joints  are  eccentric  elliptic,  the  rim  beveled  to  an  edge,  some- 
times sharp  and  sometimes  obtuse,  from  which  project,  rather 
irregularh',  small  tooth-like  spines.  Each  joint  is  twisted  so  that 
the  lono^  axes  of  the  reverse  faces  make  a  considerable  angle  with 
each  other,  while  the  articulation  on  the  long  diameters  imparts  a 
rapid  twist  to  the  whole  stem,  and  permits  motion  in  all  directions. 
The  articulating  processes  run  lengthwise  of  the  face  of  the  joint, 
and  consist  of  a  strong  ridge  along  the  middle,  with  another  on 
either  side  near  the  periphery,  and  curving  like  it.  There  are  deep 
depressions  on  either  side  of  the  median  elevation,  probably  filled 
by  interarticulary  substance.  Perforation  of  the  column  round 
and  extremely  minute,  barely  large  enough  for  the  insertion  of  a 
fine  needle  point. 

Body,  exclusive  of  free  rays,  of  medium  to  large  size,  cup-shai^ed 
to  elongate  hemispheric.  Basal  and  first  radial  plates  thin;  basal 
disk  low,  about  one-third  the  height  of  the  body.  Facet  for  attach- 
ment of  the  column  slightly  indented,  and  surrounded  by  a  low 
lamellose  ridge,  or  by  a  row  of  small  tubercles.  Surface  of  basal 
plates  marked  by  rows  of  small  nodes  and  rugose  ridges,  arranged 
parallel  to  the  margins  and  radiating  to  the  angles,  the  same 
ornamentation  extending  upward  on  the  first  radials.  Edges  of 
basals  obtuselj'^  bevelled.  There  is  considerable  diversity  in  the 
surface  sculpturing,  it  being  obscure  on  small  specimens,  con- 
spicuous on  large  individuals.  First  radials  higher  than  wide, 
their  sides  about  parallel,  margins  not  bevelled,  but  forming  close 
sutures  with  adjacent  plates;  gibbous  in  the  middle  and  swelling 
toward  the  margin  of  the  second  radials.  Articulating  facet  large, 
broad,  semicircular,  occupying  one-third  to  one-half  the  height, 
and  one-half  to  one  third  the  width  of  the  plate,  facing  outward 
nearly  parallel  to  the  vertical  axis.  Anal  plate  about  equal  in 
size  to  the  interradials,  inflated  above,  and  forming  a  part  of  the 
flattened  dome.     The  anal  opening  situated  at  its  upper  margin. 

Beyond  the  first  radials,  the  rays  extend  out  horizontally,  both 
on  the  dorsal  and  ventral  side,  and  are  produced  into  long  free 
tubular,  arm-like  appendages,  which  are  really  extensions  of  the 
body  in  the  radial  series.  They  bifurcate  on  the  second  radial 
into  two  branches,  which  do^ot  immediately  diverge,  but  remain 
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united  by  their  inner  sides  ns  far  as  the  middle  of  the  third  radial 
plate,  beyond  which  they  become  free,  and  continue  so  to  their 
extremities.  Hence,  there  are  two  free  branches  to  each  ray,  or 
ten  in  all,  each  of  which  bears  the  true  arms  on  either  side  in 
alternate  succession.  The  branches  are  of  about  uniform  size  for 
half  their  length,  afler  which  they  taper  gradually  and  apparently 
terminate  in  a  true  arm.  A  tubular  passage,  arched  over  by  the 
extensions  of  the  dome,  runs  the  entire  length  of  the  free  rays. 
The  tulK's  of  the  two  branches,  after  uniting  on  the  inside  of  the 
84»cond  radial,  C(miiect  with  the  central  visceral  cavity. 

Second  radials  very  short,  broad  and  d«H»p,  filling  the  entire 
surface  of  the  articulating  scar,  rounded  below,  curve<l  at  the 
sides  to  meet  the  dome  plates,  their  transverse  outline  about 
semicircular,  dorsal  aspect  obtusely  pentagonal,  though  actually 
heptagonal.  The  lateral  extremities  of  this  plate,  like  those  of 
the  succeeding  radials,  have  angular  faces  interlocking  with 
corres)>onding  faces  of  small  plates,  which  fill  the  interhrachial 
areas  on  the  ventral  side  of  the  rays.  The  upper  equal  faces  of 
the  plate  8lo|)e  at  a  very  obtuse  angle,  and  l>ear  two  plates  in 
succession,  which  are  radials  of  the  second  onler.  The  first  of 
these  is  short,  hexagonal,  its  long  margins  about  parallel,  its 
outer  lateral  margin  notche<l  b}*  a  small  channel,  which  |K*netrate8 
through  the  plate  to  the  tubular  cavity  within.  The  inner  lateral 
margins  of  this  and  the  next  interlock  with  those  of  corrcsponcling 
plates  in  the  other  branch  of  the  ray,  the  salient  angles  of  one 
minting  the  sutures  of  the  other.  The  secon<l  radial  of  this  order 
is  almost  quadrangular,  though  actually  |>entangular,  much  nar- 
rower than  the  adjoining  ones,  and  sustains  on  its  outer  sloping 
face  the  base  of  an  arm.  It  is  slightly  wedge-form,  its  greater 
height  lieing  on  the  inner  margin,  and  this  causes  the  division  of 
the  ray,  which  takes  place  near  the  top  of  this  plate. 

The  plates  throughout  the  entire  length  of  the  free  rays  form 
an  indefinite  numl»er  of  successive  f)nlers  of  radials  of  two  each, 
the  second  of  %vhich  is  a  cuneiform  bifui-cating  plate,  sustaiiung 
on  its  longer  upper  face  the  plates  of  the  next  order  of  radials, 
and  on  its  very  short  outer  sloping  face,  in  connection  with  the 
still  shorter  outer  face  of  the  first  \AnU*.  of  the  next  series,  the 
brachial  pieces  which  form  the  lM*ginning  of  the  arms.  The 
brachial  pieces,  or  first  pair  of  arm-joints,  are  rather  deeply  set 
into  the  ray,  and  while  they  rest  chiefly  upon  the  cuneate  second 
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Tadial  of  each  series  and  the  outer  face  of  the  succeeding  plate, 
tihey  also  abut  against  the  plate  above  and  below.  In  one  very 
large  specimen,  in  part  of  the  ray  near  the  body,  they  are  imbed- 
<ied  still  deeper,  so  that  they  touch  five  plates  of  the  ray,  as  is  the 
case  in  E.pleurovimenus^  but  at  a  greater  distance  from  the  body 
they^  abut  only  against  four,  as  is  the  general  rule. 

The  arms  are  long,  rather  strong,  gently  tai^ering,  directed  along 
the  rays  toward  the  extremities;  composed  of  a  double  series  of 
rather  short  interlocking  plates,  ever}'  alternate  one  on  either  side 
giving  rise  to  a  long,  slender,  single-jointed  pinnule.  The  arms 
are  given  off  from  each  pair  of  plates  in  the  free  rays,  alternately 
on  each  side,  thus  giving  an  arm  for  every  two  plates  throughout 
their  length.  In  one  of  our  specimens,  of  medium  size,  there  are 
about  30  arms  to  one  branch,  but  the  extremit}'^  is  not  preserved, 
and  we  have  reason  to  think  they  averaged  10  more,  which  would 
give  80  to  the  ra3^,or  400  in  all.  In  some  of  the  larger  specimens, 
the  number  was  doubtless  much  greater,  and  probably  in  some 
cases  approached  500. 

Dome  flat,  composed  of  comparatively  large  plates,  the  apical 
and  radial  dome  plates  being  at  their  middle  part  abruptly  ele- 
vated into  papillate  nodes  with  a  roughened  or  wrinkled  surface. 
The  plates  of  the  interradial  areas,  of  wiiich  there  are  but  few,  are 
smooth.  At  the  place  where  the  rays  emerge  from  the  inner  body, 
directly  over  the  second  primary  radial,  there  is  a  large  dome 
plate  marking  the  incipient  bifurcation  of  the  ray,  with  several 
small  ones  below,  succeeded  by  two  rows  of  very  large,  extremely 
prominent  plates  like  those  of  the  dome,  but  much  more  conspicu- 
ous and  with  coarser  surface  markings.  The  latter  are  placed 
along  the  ventral  side  of  the  ray,  and  alternatel}'^  on  either  side, 
so  that  one  plate  is  always  situated  over  the  base  of  an  arm,  and 
by  counting  them  the  number  of  arms  can  be  determined  as 
readily  as  from  the  radial  plates  on  the  dorsal  side.  The  spaces 
between  these  brachial  dome  plates  are  occupied  b}'^  smaller,  flat, 
rounded,  or  subspiniferous  plates,  irregularly  arranged.  The  ar- 
rangement of  the  vault  pieces  of  the  ra3^s  is  such  that  they  could 
not  have  opened,  and  hence  the  passage  within  was  always  tubular 
and  never  an  open  canal.  The  radial  appendages  have  a  ten- 
dency to  bend  downward,  leaving  the  ventral  surface  exposed. 

We  have  noted  the  presence  of  a  small  channel  at  the  lateral 
extremity  of  the  first  radial  of  the  second  order,  and  will  now  add 
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that  this  forms  the  passage  of  a  good-sized  pore.  Similar  pores, 
pierced  through  at  the  etlge  of  the  plate,  and  inclosed  by  the 
abutting  uinrgin  of  an  adjacent  plate,  are  found  on  each  side  of 
the  free  rays  near  the  base  of  every  arm.  They  communicate 
with  the  tubular  passage,  and  have  about  the  same  direction  as 
tlie  arm  furrows  One  pore  penetrates  every  first  brachial  piece 
on  each  side  of  the  arm-base,  another  enters  at  the  outer  lateral 
e<)ge  of  the  first  radial  of  each  order,  a  tliird  one  occurs  at  the 
edge  of  the  second  radials  ;  but  toward  the  upper  or  thinner  |>art 
of  the  rays,  we  found  only  two  pores  between  eacli  pair  of  arms 
in  place  of  three  as  described.' 

*  The  prosenco  of  the  pores  in  the  sides  of  the  radial  appendages  is  such 
a  notable  tVature  in  the  form  under  consideration,  that  interest  is  naturally 
awakened  ns  to  their  probnble  functions,  and  this  the  more  since  similar 
pores  have  been  observed  by  us  in  several  other  genera.  They  are  very 
conspicnons  in  liaioerinu*^  where  they  are  arranged  In  ten  pairs,  five  radial 
and  five  interradial.  each  pair  is  situated  between  the  adjacent  arms,  and 
they  connect  tlmiugh  the  iMxly  walls  with  the  Inner  cavity.  They  are 
foinul  also  in  Ac'inocrinun  and  Strotoerinnn^  in  the  free  arm  l)eanng  rays 
of  SUgtinocriunn,  within  the  false  arms  of  OUnerinnn^  and  pores  are  found 
in  the  ventnil  sac  or  so-called  Inflated  proboscis  of  some  of  the  Cyathocri' 
nidce.  It*  now  we  compare  the  {msition  of  these  openings  with  the  so-called 
ovarian  optMiings  of  the  Blastoids  and  the  pectinated  rhombs  of  the  Cystid- 
lans,  which  are  considered  l)y  some  authors  to  be  ovarian,  by  others 
respiratory  organs,  the  question  is  forcibly  suggested  whether  these  may 
not  liavc  Imd  the  same  functions,  perhaps  serving  as  a  madreporic  apparatus 
for  lilt'  intro<!uction  of  water  to  the  ImmIv.  Such  organ  has  never  been 
noted  iu  Pideocrinoids,  and  yet,  must  have  existed  in  them  somewhere. 
In  sonu*  gi'nera,  the  pores  In  tlie  lM>dy  walls  were  evidently  absent,  but  we 
have  oliMTved  in  tliis  connection  that  in  thost*  genera  the  column  is  not  only 
very  lari:i*,  Init  the  tubular  cavity  within  is  of  extreme  size,  and  follows 
with  ith  ninnfications  the  numerous  branches  and  rt>ots  into  which  those 
column*  divide.  Their  cavity  is  i>eculiarly  constructed,  generally  pt'utape- 
talons  in  torm,  and  Its  Inner  walls  throughout  built  up  of  thin  laminated 
plnl<s  uitli  innumerable  slits,  punctures,  pores,  grooves,  ridges,  and  other 
pro(M>M's,  throuifh  which  a  Cimimunication  with  the  surrounding  .water 
was  easily  rfffcted.  Such  complicated  structure  shows  thai  the  column 
nun*t  li:i\e  p«rformed  a  vastly  more  important  oflice  in  the  animal  <»conomy 
than  that  of  an  attachment  to  the  sea  botttmi,  and  may  have  had  here  the 
ad«litional  functions  of  those  of  the  |)ores,  es|X'cially  as  we  find  that  inevery 
genus  in  whith  i»ores  have  been  obs<»rved  in  the  lK)dy  walls,  the  |>orforatioa 
in  the  eolnmn  is  very  small  and  shows  no  signs  of  a  structure  as  al>ove 
drsrribt'd.  We  eull  attention  to  these  facts  at  present  In  the  hope  that  they 
may  lead  to  ol>s<Tvatlons  on  the  subject  elsewhere,  and  we  hojje  hen^after 
to  give  it  a  more  detailed  investigation. 
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In  the  investigation  of  this  species  we  have  made  use  of  a  mag- 
nificent series  of  specimens  from  the  fish  bed,  found  within  a  few 
feet  of  each  other.  There  are  nine  individuals  in  good  preserva- 
:ion  presenting  to  view  almost  every  aspect  of  the  fossil,  they 
represent  difierent  stages  of  growth,  and  show  the  gradations 
from  small  to  large  individuals.  We  have  also  before  us  a  speci- 
men from  the  division  bed  at  Nauvoo  and  three  from  the  Keokuk 
limestone.  The  latter  are  considerabl3'  larger  than  the  fish-bed 
specimens,  but  exhibit  otherwise,  in  the  parts  preserved,  no  es- 
sentia] difl*erence.  Only  a  portion  of  the  rays  is  preserved  on 
one  of  the  Keokuk  specimens  but  sufficient  to  show  that  it  had 
the  same  arm  structure.  Until  discovery  of  more  perfect  speci- 
mens shall  prove  the  existence  of  more  important  differences  than 
yet  observed,  we  can  only  regard  the  Keokuk  fonn  as  belonging 
to  the  same  species,  with  the  tendency  to  variation  generally  ob- 
served in  Keokuk  representations  of  Burlington  types. 

This  species  is  distinguished  from  E. pleurovimenus  by  the  low 
discoid  calyx,  the  flat  concave  base,  the  massive  body  plates,  the 
deep  sutures,  the  more  robust  and  rapidly  tapering  radial  appen- 
dages of  that  species.  In  four  specimens,  we  find  that  the  free 
rays  are  always  folded  inward  upon  the  ventral  side  instead  of 
hanging  down  as  in  our  species.  It  has  about  the  same  number 
of  arms  as  ours,  and  either  of  them  with  their  ten  long  rays  fully 
extended,  and  the  hundreds  of  arms  stretching  outward  must  have 
presented  a  very  striking  appearance. 

Locality  and  Position. — Near  Burlington,  Iowa ;  transition  bed 
between  the  Burlington  and  Keokuk  limestone.  Collections  of 
C.  Wachsmuth  and  Frank  Springer. 

Platjormnt  preBimiitiiiB,  u.  sp. 

Column  large,  twisted,  and  constructed  as  in  E.  millebrachiatus. 
Body  rather  large,  low,  broadly  cup-shaped  or  discoid.  Basal 
and  radial  plates  heavy ;  basal  disk  deeply  and  abruptly  exca- 
vated below,  so  that  four  or  five  joints  of  the  column  are  inside 
the  plane  of  its  outer  rim.  Basal  plates  elevated  near  their  mar- 
gins into  a  thickened,  rugose  rim,  which  is  also  found  near  the 
lower  margin  of  the  first  radials.  All  the  plates  are  broadly  and 
deeply  bevelled  on  their  margins.  First  radials  one-half  wider 
than  high,  their  lower  projecting  margins  overhanging  below  the 
plane  of  the  base,  so  that  the  body  rests  on  these  margins  when 
17 
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placed  upon  a  level  surface.  Articulating  facet  prominent,  mucli 
elevated  b}'  the  thickening  of  the  plate;  broad,  semicircular, 
occupying  about  one-thir<t  the  width  and  height  of  the  first  radial, 
its  surface  about  parallel  with  the  plane  of  the  plate,  which  make«« 
an  angle  of  about  45^  with  the  vertical  axis.  Anal  plate  a  little 
larger  than  the  inter-radials,  supporting  on  its  up|>er  face  a  series 
of  small  dome  plates,  above  which  is  the  anal  apei*ture,  situated 
very  low  and  opening  laterall}-. 

The  radial  areas  are  produced  into  free  appendages,  approach- 
ing the  structure  of  EucladocrinuA.  They  are  large,  strong,  and 
broadly  rounded  below,  spreading  out  about  horizontally  and 
folding  upward  on  the  ventral  side.  They  bifurcate  on  the  second 
radial,  but  remain  joined  b}*  their  inner  sides  to  the  top  of  the 
second  plate  above  it,  where  they  diverge  and  become  free.  The 
branches  diminish  in  size  very  rapidly,  giving  oflTarms  alternately 
on  either  side  to  about  the  twelfth  plate,  where  each  terminates  in 
a  bifurcating  plate,  from  whose  equal  upper  faces  two  true  arms 
diverge.  The  surface  of  the  plates  is  irregularly  elevated  and 
rounded,  and  the  sutures  are  slightly  sinuous,  giving  to  the  rays 
a  wrinkled  or  corrugated  appearance. 

Second  radial  short,  broad,  filling  the  articulating  faces,  |>en- 
tagonal  in  outline,  bearing  upon  its  upper  obtusely-sloping  facias 
the  radials  of  the  second  order,  two  in  succession,  whose  inner 
edges  join,  but  do  not  interlock,  the  sutures  in  the  two  series  coiu- 
ciding.  The  first  radial  of  the  second  order  is  about  quadrangular, 
its  upper  and  lower  margins  flcxuous.  The  second  is  much  narrower 
and  is  a  bifurcating  plate,  whose  longer  upper  face  bears  the 
radials  of  the  next  order,  while  its  short,  acutely-sloping  outer  late- 
ral face  sustains  the  lower  marijin  of  the  first  and  largest  brachial 
piece.  The  second  radial  of  the  next  order  gives  rise  to  an  arm 
on  the  opposite  sicle,  and  so  on  alternately  to  the  end  of  the  ray. 
There  are  about  six  pairs  of  radials  of  as  many  orders,  each  of 
which  represents  an  arm,  and  the  last  pair  two  arms;  thus  giving 
oir  normally  seven  arms  to  each  branch,  fourteen  to  the  ray,  and 
seventy  in  all.  The  first  pair  of  brachial  pieces  are  large,  of 
unecjual  siz(>,  and  iml)ed(led  in  the  ray  so  that  they  abut  against 
four  of  the  radial  plates.  Arms  comparatively  long  and  heavy, 
composed  of  a  double  series  of  interlocking  plates  with  a  furrow 
on  the  ventral  Hide  connecting  with  the  tubular  cavity  of  the  ray. 
and  apparently'  bearing  pinnules  in  the  usual  way. 
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Dome  elevated,  hemispheric,  composed  of  large  tumid  plates,  of 
which  the  apical  and  interradial  ones  are  the  most  prominent,  the 
radial  area  in  the  vault  being  composed  of  a  double  series  of 
smaller  plates,  which  extend  out  along  the  ventral  side  of  the  rays 
as  continuations  of  the  dome. 

This  species,  in  its  body  structure,  is  most  closely  related  to 
E,  pleurovimenuH^  having  a  similar  low  discoid  form  and  heavy 
plates,  but  it  can  be  easilj*^  distinguished  by  the  extremely  deep 
excavation  of  the  base  below,  the  prominent  ridges  at  the  margins 
of  the  basal  and  first  radial  plates,  the  extreme  depth  and  width 
of  the  bevelings  at  the  sutures,  the  elevation  of  the  articulating 
faces,  and  by  the  very  distinct  arm  structure.  It  resembles  P. 
tuberosus^  Hall,  in  its  discoid  dorsal  cup,  but  in  that  species  the 
calyx  is  much  lower,  the  arm-bases  being  in  the  plane  of  the  base. 
The  deep  and  acute  beveling  of  the  margins  of  the  plates  in  our 
species  gives  it  a  sharp,  angular  appearance  not  visible  in  any 
other  species. 

Position  and  Locality. — Upper  Burlington  division  of  the  cri- 
noidal  limestone  ;  subcarb.,  Burlington,  Iowa.  Collections  of  Fr. 
Springer  and  James  Love,  Esq. 

Platycrinus  pr^nuntius^  as  stated  before,  represents  the  trans- 
ition form  between  the  typical  Platycrinus  and  Ettcladocrinus, 
the  latter  being  the  extreme  wing  of  the  genus.  A  comparison 
of  the  species  of  Platycrinus  occurring  in  the  Upper  and  Lower 
Burlington  beds,  gives  further  interesting  results  concerning  the 
history  of  the  genus.  In  all  the  species  from  the  Lower  bed  the 
arms,  both  of  the  discoid  and  of  the  elongate  form,  divide  upon 
a  triangular  or  pentangular  bifurcating  plate  having  equal  sloping 
faces,  and  the  two  halves  of  the  rays  are  free  above  the  second 
radial,  or  become  so  at  the  first  radial  of  the  second  order;  while 
in  almost  every  species  from  the  Upper  bed  the  arms  branch  off 
alternately  frojn  the  smaller  sloping  face  of  a  more  or  less  cuneate 
plate  (similar  to  P.  pratnuntiun) ;  and  while  we  find  on  the  former 
not  over  four  arms  to  each  half  ray,  with  abnormally  a  fifth  one, 
there  are  species  in  the  Upper  bed  with  seven,  eight,  and  nine  arms 
to  each  half,  or  eighteen  to  the  ray.  There  are  before  us  some 
most  interesting  specimens  of  a  form  from  that  horizon,  perhaps 
of  P.  Halli^  Shum.,  but  more  probably,  at  least  if  Meek  and 
Worthen's  identificatioa  of  that  species  in  vol.  V,  111.  Geol.  Rep. 
p.  454,  is  correct,  of  an  undescribed  type  which,  in  the  form  of  the 
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body  and  the  general  plan  of  its  radial  construction,  is  so  inti- 
mately  related  to  our  E.  mUlebrachiatus  (as  P,  prstnuntius  to  E. 
pleurovimenus)  that  one  is  forcibly  struck  with  the  idea  that  the 
former  may  pos8il)ly  represent  a  younger  stage  of  the  latter. 
That  thiH,  however,  is  not  the  fact,  is  proved  beyond  doubt  by  a 
number  of  specimens  of  each  species  and  of  different  size,  which 
show  the  greatest  constancy  in  their  respective  characters;  and, 
as  the  two  forms  occur  in  a  distinct  horizon,  we  are  compelled  to 
regard  it  as  not  individual  growth,  but  as  a  more  mature  develop- 
ment of  the  genus. 

0.  ICUTUYOCEnnJS.  Coarad. 

In  investigating  some  specimens,  apparently  of  this  genus,  of 
a  new  form  and  unusual  size  from  the  fish  bed,  we  encountered 
much  difficulty  in  determining  their  generic  relations,  and  were 
accordingly  led  to  an  examination  of  the  entire  literature  of  this 
and  its  allied  genera,  Taxocrinus  and  Forbe»iocrinus,  Meek  and 
Worthen,  in  vol.  11,  111.  Geol.  Rep.  p.  2G9,  have  discussed  the 
relations  of  the  two  last-named  genera,  and  have  furnisheil  good 
reasons  for  considering  Forbesiocrinus  to  be  only  a  subgenus  of 
Taxoi'rinuti,  The  generic  formula,  which  includes  both,  is  shown 
to  be:  3  basals,  which  are  sometimes  rudimentar}*,  5  subradials, 
and  3  or  4x5  radiaU.  It  thus  appears  that  the  only  difference 
between  the  two  forms  is  in  the  iuterradial  and  anal  areas,  Taxo- 
crinuH  being  either  without  plates  in  these  spaces  or  having  but 
1  to  3,  and  Forb<*stncrinus  having  from  7  to  30,  or  more.  Taxo- 
crinu:f  ranges  from  the  Upper  Silurian  up,  while  Forbi*siocrinuM 
is  mainh'  confined  to  the  Subcarboniferous.  The  genus  Ichthyo- 
crinuH  was  establislKMi  by  Conrad  in  1842  without  generic  diag- 
nosis. According  to  Hronn,  tClassen  des  Thierreichs,  vol.  II.  p. 
231,  it  has  5  basals,  3x5  radials.  and  no  anals  or  interradials. 
Hall,  in  vol.  II,  Pnleont.  N.  V.  p.  105,  and  in  the  Jowa  Hep.  vol. 
1,  pt.  ii.  p.  557,  describes  the  genus  as  having  a  round,  smooth, 
and  slender  column.  5  basal  plates,  3x5  radials,  the  basals  being 
small,  and  there  l)eing  sometimes  three  other  rudimentary  plates 
within  the  5  basals.  Five  American  species  are  known  of  which 
Hall  descriU'd  /.  Im^iii^  /.  IhtrlimjlonenKis^  /,  8ubangulalu8^Km\  I, 
tiarar/onnts  (Troost ),  and  Winchell  and  Marcy  I,  corbii*.  Of  these 
Ltiam  fortius  is  said  to  have  4  railials  in  the  anterior  ra}',  and  /. 
cvrbia  2x5  radial^,  but  all  agree  with  the  generic  formula  in  having 
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no  interradials  or  anals.  Specimens  of  /.  Burlingtonensis  before 
us  distinctly  show  the  presence  of  3  rudimentary  basals  mentioned 
by  Hall  as  probably  of  generic  importance,  and  this  would  make 
the  formula :  basals,  3 ;  subradials,  5  ;  radials,  3x5;  thus  agreeing 
precisely  with  Taxocrinus  and  Forhesiocrinus^  except  in  the  ab- 
sence of  anals  and  interradials. 

The  discovery  of  our  new  species  /.  nobilis  brings  fresh  confu- 
sion to  the  subject,  and  obliterates  at  once  this  apparently  satis- 
factory distinction.  In  this  species,  in  young  and  mature  indi- 
viduals, we  have  1  to  3  to  5  interradials,  1  to  2  interaxillary 
plates,  and  3  to  4,  mostly  4,  primary  radials  with  a  wide  variation 
in  the  radials  of  the  second  and  third  orders,  sometimes  in  the 
same  individual.  On  the  other  hand.  Hall  describes,  in  the  Journ 
Bost.  Soc.  Nat.  Hist.  1861,  p.  261,  under  Foj-besiocrinus  Thiemei^ 
another  Burlington  form,  of  which  the  typical  specimen  (without 
doubt  adult)  had  neither  anal  nor  interradial  plates.  Thus  show- 
ing in  a  most  satisfactory  manner,  that  the  interradials  may  be 
present  or  absent  in  either  tj^pe.  In  Hall's  species,  the  radials 
are  3X5,  which  increase  in  size  upward,  the  second  order  of  radi- 
als, and  sometimes  partly  the  third  order,  leaning  against  those  of 
the  adjacent  rays.  This  species  agrees  up  to  the  top  of  the  sec- 
ondary radials  most  remarkably  with  Ichthyocrinus^  and  only 
differs  in  the  upper  series  of  radials,  or  free  arms,  which  are  rounded 
on  the  back  in  place  of  being  flat  as  in  that  genus.  That  we  have 
since  found  other  specimens  with  0  to  1  and  3  interradials  in  one 
or  more  areas,  and  even  5  or  more  in  its  representative  from  the 
Upper  Burlington  bed,  cannot  diminish  the  weight  of  our  argu- 
ment ;  it  rather  serves  to  prove  more  conclusively,  that  the  pres- 
ence or  absence  of  these  plates  is  of  but  little  value  even  as  a 
specific  character.  Hence  there  remains  no  distinction  as  to  the 
body  structure  between  the  three  genera.  The  Burlington  forms  of 
Ichthyocrinus  are  readily  recognized  by  the  level  plates  and  uni- 
form curvature  of  the  body,  the  disposition  of  the  arms  which 
rest  closely  against  each  other  and  infold  at  their  tips,  the  waving 
sutures,  and  rapidly  increasing  width  of  the  primary  and  second- 
ary radials.  In  /.  laevis^  Hall,  the  plates  are  obtusely  angulated, 
and  in  /.  suhangulatus  tiie  surface  of  the  radials  is  elevated  in  the 
centre,  and  in  I,  cordis  the  margins  of  the  radials  are  straight, 
while  Forbesiocrinus  and  Taxocrinus  have  undulating  sutures 
to  a  greater  or  less  extent.     Thus,  the  onlj'^  constant  character  is 
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the  closely  joining  and  infolding  arras  of  IchthtjocrinuM.  Under 
this  state  of  facts  it  seems  clearly  impossible  to  longer  maintain 
generic  distinctions  between  the  three  forms.  As  IchthyocrinuM 
is  the  oldest  name  it  must  take  precedence,  and  Taxocrinus  and 
ForbeaiQcrinus  be  considered,  at  the  most,  as  subgenera  under  it. 
Hut  whether  even  tliis  separation  can  be  upheld  seems  to  us  doubt- 
ful. That  in  Ichthyocrinns  the  arms  join  and  infold,  that  the  ba- 
sals  are  rudimentary,  only  visible  from  the  inside,  that  in  Taxo- 
cnViMxand  Forhe^tiocrinus  those  plates  are  more  developed,  ap- 
pearing externall}',  are  no  bona  fide  features  u|K)n  which  to  found 
subgenera,  and  yet,  they  seem,  with  our  present  knowledge  to  be 
the  onl}'  constant  characters  for  separation  ;  in  all  others  we  find 
such  an  easy  gradation  from  one  S|)ecies  to  another,  such  an  inter- 
mingling of  characters  among  the  three  types,  that  it  ap|>ears 
almost  impossible  to  draw  a  line  where  the  one  genus  shall  begin 
and  the  other  end. 

lehthjoeriniifl  nobilii,  a.  fp. 

Column  round,  comparatively  small,  and  with  small  spiny  pro- 
cesses in  the  |K*riphery  of  every  alternate  joint.  Central  perfora- 
tion moderately  large  with  pentapeUilous  section. 

Calyx  large,  forming  with  the  closely  foldeil  arms  a  smooth, 
subglobose  or  ovoid  hoi\y.  Basals  not  visilile;  the  fivesubradials 
seen  only  at  the  angles.  Primary  radials,  four  to  the  ray,  two 
and  a  half  times  as  wide  as  high  ;  widest  at  the  upper  margin.  In 
large  individuals,  the}'  increase  rather  slowly  in  width  to  the 
fourth  plate,  the  rays  Infing  separate*!  by  large  interradial  spaces, 
but  in  smaller  s|>ecimens,  with  only  few  interradials,  the  increase 
is  very  rapid.  Secondary  radials  3  to  4,  varying  more  or  less  in 
the  same  individual,  the  largest  having  4  in  9  branches  and  3  in 
the  other  branch,  one  specimen  of  medium  size  has  4  in  T  branches, 
and.']  ill  3  ;  a  young  exaniple  has  3  in  5  branches,  4  in  2,  and  the  others 
not  vi.sil>le.  Tliose  plates  increase  in  width  very  rapiiUy,  the  up|H;r 
oiH'h  i>t'ing  4  to  5  times  as  wide  as  high,  so  that  above  the  inter- 
radial spaces,  the  sides  of  the  rays  join  again.  In  the  next  or 
third  order  of  rft<lials,  there  is  variation  of  3,  ;*),  8,  an<l  9  plates  in 
the  ramification^^  in  the  same  individual.  In  all  our  s|>ocimens, 
there  is  at  least  one  more  bifurcation  l>eyond  this,  apparently 
thnmghout  the  rays,  giving  at  least  40  arms,  but  in  the  largest 
individual  there  is  still  another  on  the  outer  tertiary  ramifications 
of  each  half  of  the  ray,  while  the  inner  ones  remain  simple,  thus 
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giving  12  arlns  to  each  full  ray  or  60  in  all.  All  the  radial  and 
arm  plates  have  a  very  irregular  outline,  the  bifurcating  plates 
being  p>entangular,  the  others  more  or  less  quadrangular,  with  ad- 
ditional small  angular  faces.  The  upper  and  lower  margins  of 
the  plates  are  strongly  undulated  and  deeply  depressed  in  the 
middle  somewhat  as  in  Forhesiocrinus^  and  showing  in  the  second 
series  of  radials  very  obscure  patelloid  plates.  The  undulating 
feature  extends  even  to  many  of  the  lateral  margins ;  the  tendency 
throughout  the  whole  body  being  to  curved  lines.  The  surface  of 
all  the  plates  is  smooth  and  level  with  the  others,  except  the  gentle 
curvature  which  accommodates  them  to  the  general  sphericity  of 
the  body, — that  is  to  say,  the  surface  of  the  body  is  uninterrupted 
b}'  any  elevations  or  surface  angularity  of  the  plates.  The  arms 
are  flat,  comparatively  broad,  and  lie  close  together,  touching  at 
their  sides,  the  lines  of  junction  being  straight.  The  plates  both 
of  arms  arid  body  are  very  thick  and  heavj'^ ;  those  of  the  arms  have 
OD  their  inner  or  ventral  side  a  deep  furrow  with  another  smaller 
and  shallower  groove  on  either  side.  Between  the  rays,  there  is 
a  set  of  interradials,  extending  upward  in  a  wedge-like  arrange- 
ment from  a  little  above  the  level  of  the  primary  radials,  filling  a 
considerable  space.  There  are  in  full  grown  specimens  from  3  to 
5  interradials  of  rather  large  size,  but  we  find  in  one  apparently 
very  young  individual  onlj^  a  single  plate  and  only  one  in  terra- 
dial  space.  •  Between  the  first  branches  of  the  ra3^s,  there  are  1  to 
2  interaxillary  plates  which  are  narrow  and  elongate.  These 
plates,  as  a  transverse  section  of  one  of  the  rays  shows,  are  cune- 
ate  or  pyramidal,  their  apices  directed  outward  and  wedged  be- 
tween the  radials  ;  and  in  this  case,  the  interaxillary,  though  large 
and  massive,  had  not  penetrated  through  the  wall,  none  being 
visible  from  the  outside. 

This  species  is  readily  distinguished  from  all  described  forms  of 
the  type  by  jts  4  primary  radials  and  its  interradial  plates.  From 
Taxocrinus  and  Forbesiocrinus  it  difiers  in  its  subglobose  form, 
uniform  surface,  the  flatness  and  close  infolding  of  the  arms. 

Position  and  Locality. — From  the  fish  bed  at  the  top  of  the  Upper 
Burlington  division  of  the  crinoidal  limestone ;  subcarb.,  near 
Burlington,  Iowa.     Collection  of  C.  Wachsmuth. 
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7.  CTATHOCEnmS,  MiUn. 

This  genus  is  remarkable  for  the  persistence  which  some  of  its 
forms  maintain  throughout  the  crinoidal  formations.  A  careful 
examination  of  the  prevalent  Burlington  forms  (both  from  de- 
scription and  numerous  specimens),  which  we  were  induced  to 
make  in  connection  with  some  unique  forms  from  the  fish  bed, 
gave  interesting  results.  The  common  species  described,  and 
most  numerously  represented  in  all  the  collections  that  have  ever 
been  made  at  Burlington,  are  0.  lowennisi^  O.  and  Sh.,  G.  dinaru 
catns^  and  0.  malvaceitu^  Hall,  always  considere<!  lower  l)ed 
species,  and  C.  in*miVia/w,  Hall,  from  the  up|>er  bed.  The  identi- 
fication of  these  species  in  large  collections  has  always  been 
attended  with  difficult}^  except  those  specimens  of  this  type  found 
in  the  upper  be<l,  which  were  promptly  referred  to  C.  viminalig^ 
it  being  taken  for  granted,  in  pursuance  of  common  understand- 
ing which  had  acquired  the  force  of  law,  that  the  same  8i)ecies 
could  not  l>e  found  in  both  beds. 

If  the  descriptions  of  these  four  species  be  considered  together, 
it  will  be  found  that  but  one  species  is  represented,  with  slight 
variations  in  the  form  and  proportions  of  the  plates.  Acconling 
to  the  description,  they  all  have  small,  subglobose  bodies,  with 
basal  plates  minute  to  moderately  large ;  subradials  proportion- 
all}'  large,  equilateral  to  wider  than  high,  and  obtusely  angular  to 
tumid,  and  gibbous;  radials  about  equal  to,  or  smaller  than  the 
subradials ;  articulating  scar  impressed,  small  to  moileratcly  large ; 
arms  divaricating  to  strongly  diverging;  surface  granulose  to 
granulose-striate.  An  examination  of  over  a  hundred  specimens 
of  this  ty|>e,  most  of  them  having  the  arms  preserved,  has  disclosed 
such  a  promiscuous  combination  of  all  these  characters,  as  to  render 
specific  separations  entirely  out  of  the  question,  and  has  satisfied 
us  that  the  dilTerenccs  noticed  in  describing  i,solate(^  specimens 
arc  individual,  and  the  result  of  different  stages  of  growth  of  the 
one  8|K?cios,  C.  lowensis.  The  type  of  C,  divaricatus  was  no 
doubt  the  younger  stage  in  which  the  basal  portions  were  most 
prominei»t,  and  C.  malvaceus^  a  mature  individual  in  which  the 
greater  drvi-lopnient  of  the  subradials  left  the  basals  proportion- 
ally small.  Between  su|)po8ed  typical  specimens  of  C,  lowensis 
from  the  lower  bed,  and  of  ^\  riniiufths^  no  <liirerencc  can  \ye 
pointed  out  in  the  body,  and  the  only  character  which  we  can  dis- 
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cover  to  mark  the  forms  from  the  two  beds  is,  that  in  the  Upper 
bed  specimens,  the  arms  generally  taper  slightly  more  than  in 
those  from  the  Lower  bed.  The  similarity,  indeed  identity,  in  all 
other  respects,  is  so  striking,  that  we  see  no  other  course  than  to 
consider  them  all  as  one  and  the  same  species,  which  would  fall 
under  the  older  name  G.  lotoensis.  We  have  been  forced  to  this 
conclusion  only  after  the  most  faithful  investigation  of  the  abun- 
dant material  at  our  command,  and  in  which  the  collections  from 
the  different  horizons  are  authentic.  But  our  difficulties  do  not 
end  here.  We  find  this  same  form  occurring  not  unfrequently  in 
the  typical  Keokuk  localities,  and  indicating  not  only  a  striking 
persistence  of  type  throughout  the  whole  crinoidal  formation,  but 
similarity  of  specific  characters  quite  remarkable.  It  is  described 
by  Prof.  Hall  as  (7.  parvibrachiatus^  and,  in  the  specific  characters 
named  by  him,  it  agrees  with  the  Burlington  type  in  every  respect 
except  the  more  rapidly  diminishing  size  of  the  arms.  Numerous 
specimens  from  various  localities  show  that  this  feature  is  quite 
variable,  and  one  series  of  18  individuals,  from  near  Bonaparte, 
Iowa,  collected  there  in  a  thin  layer  not  over  two  feet  square,  and 
preserving  the  arms,  shows  the  same  intermingling  of  minor  char- 
acters and  variety  of  size  as  is  found  in  the  Burlington  forms. 
One  of  these  specimens,  placed  beside  a  similar  individual  from  the 
Lower  Burlington,  presents  to  the  eye  scarcely  a  point  of  difference. 
On  an  average,  however,  we  find  the  Keokuk  specimens  to  be  a 
little  larger,  their  arms  stronger  in  the  lower  parts,  and  more 
rapidly  tapering  than  in  those  from  Burlington,  and  hence  we  do 
not  feel  at  present  authorized  (nor  do  we  wish  to  do  so  when  it 
can  possibly  be  avoided)  to  interfere  with  the  specific  name.  Some 
other  species  of  Cyathocrinus  in  the  Keokuk  limestone  tend  toward 
more  robust  forms  and  heavier  arms,  and  among  the  fish-bed 
fossils  we  have  discovered  several  forms  departing  from  the  char- 
acteristic types  in  the  same  direction,  of  which  we  describe  two 
new  species. 

Cjathoerinui  barydaotylns,  n.  ip. 

Column  very  large,  larger  than  in  any  known  species  of  the 
genus,  its  projecting  joints  more  or  less  serrated,  central  perfora- 
tion of  moderate  size,  and  obscurely  pentapetalous.  Bod}'  of 
medium  size,  bell-shaped,  turbinate  below,  abruptly  spreading  in 
the  first  radials,  greatly  constricted  at  the  dome.  Diameter  at 
arm  bases  about  equal  to  height,  though  less  in  smaller  specimens. 
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I II tern a1  cavity  egg-8ba|)ecl,  smallest  below.  Basals  large  and 
prominent,  more  than  two-thirds  visible  beyond  the  colnmn,  tjie 
visible  part  pentangular,  directed  upward,  and  forming  a  cup 
whose  8i<les  make  a  very  small  angle  with  the  vertical  axis.  Sub- 
radinis  large,  higher  than  wide,  four  hexagonal  and  one  heptago- 
naL  their  surfaces  slightl}'  convex.  First  radials  about  as  wide 
as  high,  greatly  thickened  toward  the  margin  of  the  articulating 
facet,  and  their  upper  margins  very  strongl}'  incurved,  so  that  the 
diameter  of  the  dome  is  about  equal  to  that  of  the  internal  cavity 
at  the  middle  of  the  subradials.  Anal  plate  about  one- fourth  the 
size  of  the  first  radials,  higher  than  wide,  and  supporting  the 
plates  of  a  lateral  upright  proboscis.  Body  plates  thick  and 
heav}',  especially  the  first  ra<Hals,  marked  by  a  coarse  irregular 
rugose  ornamentation,  which  is  least  observed  in  the  first  radials. 
The  sutures  are  rather  deeply  marked.  Articulating  facet  flat  to 
slightly  concave,  much  elevated,  facing  outward,  about  parallel 
with  the  vertical  axis,  and  occupying  about  two-thirds  the  area  of 
the  plate.  Its  outline  is  elliptic,  notched  on  the  ventral  side  by 
the  arm  furrow.  Succeeding  radials  free,  broadly  and  deeply 
rounded,  two-thirds  as  wide  as  the  first  radials,  forming  very 
strong  rays  of  nearly  uniform  diameter,  one  bifurcating  on  the 
fourth  free  radial  and  two  on  the  second,  the  others  not  IxMng 
seen,  exhibiting  in  this  respect  an  irregularity  common  to  the 
genus.  The  plates  below  the  bifurcation  are  quadrangular  as 
viewed  from  the  outside,  and  of  about  equal  size,  being  a  little 
over  half  as  long  as  the  first  radials.  The  bifurcating  plates  are 
pentangular,  the  upper  margins  Inking  equal  and  nearly  at  right 
an;L:les,  suntaining  two  equal  branches  of  half  the  size  of  the  free 
radials.  These  bifurcate  again  on  the  second  or  third  plate,  and 
there  are  two  or  more  bifurcations  above,  apparently  all  from  the 
second  or  third  plate.  The  most  remarkable  feature  of  the  8|)ecie8 
is  the  raj)i<l  diminution  of  the  size  of  the  arms,  which  are  com- 
p.'irativt'ly  shorter  than  in  any  other  known  species  of  this  genus. 
They  are  eom posed  of  single  joints,  constricted  in  the  middle, 
expanding  at  their  upper  margins,  and  are  without  pinnules.  The 
form  and  si^o  of  the  free  rays,  and  the  sudden  shrinking  in  the 
arms,  gives  to  the  form  an  entirely  unique  ap|>earance  not  unlike 
that  of  Onycfiorrinutt^  and  the  height  from  the  base  to  the  top  of 
the  primary  radials  is  more  than  half  that  of  the  entire  fossil, 
cxehiding  the  column.     The  arms  are  provided  at  their  ventral 
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side  with  a  comparatively  small,  though  deep  furrow  of  tripartite 
form,  which  extends  throughout  the  arms.  The  contraction  of  the 
body  at  the  summit  is  very  similar  to  that  in  PoteHocrinus  (?) 
geomelricus^  Goldfuss  (Sphaerocrinus^  Roemer),  of  the  Eifel,  as 
illlustrated  by  Schultze  in  his  monograph  PL  V,  Fig.  6.  Tlie 
thickness  of  the  first  and  the  succeeding  radial  plates  in  this  and 
the  succeeding  species  might  suggest  a  reference  to  Barycrinus^ 
but  the  arm  structure  and  column  at  once  proves  it  to  be  Cyatho- 
crin  U8, 

This  species  differs  so  entirely  from  all  other  described  Burling- 
ton forms,  that  comparison  is  unnecessary,  and  the  only  species 
occurring  elsewhere  to  our  knowledge,  which  at  all  approach  it, 
are  from  the  Keokuk  limestone ;  as  for  instance  (7.  multibrachia- 
tu8  from  Crawfordsville,  Ind.,  which  has  also  a  turbinate  body, 
but  is  otherwise  quite  distinct. 

Locality  and  position  same  as  last.  Collections  of  C.  Wachs- 
muth  and  Frank  Springer. 

Cyathoorinni  Oileiii,  n.  ip. 

Column  comparatively  small,  projecting  joints  rounded  on  the 
edges,  central  perforation  small,  obscurely  pentapetalous  Body 
depressed,  cup-shaped,  two-thirds  as  high  as  wide,  though  a  little 
more  elongate  in  young  specimens;  slightly  expanded  at  the 
middle  of  first  radials,  and  so  dcepl}'  and  abruptl}'^  constricted  at 
the  dome,  that  the  diameter  at  the  upper  margin  of  the  plates, 
in  mature  specimens,  is  about  the  same  as  that  at  the  outer  angle 
of  the  basal  plates,  thus  making  the  internal  cavity  nearly 
spherical. 

Basals  comparatively  small,  about  one-half  their  size  exposed 
beyond  the  column,  forming  a  nearly  flat  disk,  with  the  points  of 
the  plates  inflected  upward  at  a  slight  angle  with  the  plane  of  the 
base.  In  young  specimens,  these  plates  are  more  prominent  and 
bend  upward  at  a  greater  angle.  Subradials  large,  about  as  wide 
as  high,  and  of  the  usual  form,  strongly  convex  to  tumid.  First 
radials  very  large,  more  than  half  the  height  of  the  calyx,  elevated 
around  the  margins  of  the  facet,  and  their  upper  margins  abruptly 
and  deeply  incurved.  There  is  only  one  anal  plate  in  line  with 
the  first  radials,  and  it  is  of  about  one-fourth  their  size ;  the 
succeeding  plates  form  a  part  of  the  proboscis  which  is  placed 
laterally  with  an  upward  direction.  Body  plates  comparatively 
thin,  excavated  in  the  inside.    Surface  destitute  of  ornamentation. 
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Articulating  facet  moderately  elevated,  flat  to  concave,  and  about 
parallel  to  the  vertical  axis ;  its  outline  circular  and  notched  by 
the  arm  furrow.  Succeeding  radials  form  free  rays,  which  are 
cylindrical,  thick  an<l  strong,  the  plates  having  the  same  trans- 
verse outline  as  the  facet.  The  free  radials  are  irregular  in  num- 
ber, and  like  the  arm  plates  constricted  in  the  middle,  as  in  6*. 
barydadijlus^  with  the  exception  that  in  our  present  species  the 
second  radial  is  much  shorter.  Sometimes,  especially  when  the 
facet  is  quite  concave,  the  latter  plate  is  wedge-form  with  its  thin 
edge  directed  outward,  so  that  the  plate  itself  is  only  visihle  near 
the  ventral  side  of  the  ra}'.  The  arm  furrows  converge  at  the 
centre  of  the  dome.  Five  rather  prominent  so  called  consoli- 
dating plates  of  deltoid  form,  placed  at  the  sutures,  and  resting 
in  the  thin  incurved  margin  of  two  adjoining  first  radial  plates, 
connect  with  each  other  by  lateral  extensions  beneath  the  furrow, 
leaving  an  opening  in  the  centre.  Both  central  o|)ening  and 
furrows  were  undoubtedly  covered  with  small  plates,  which  have 
not  been  preserved  in  our  specimens,  but  we  found  one  in  which 
a  part  of  the  arm  furrow  is  covered  hy  interlocking  plates,  similar 
to  the  arm  covering  of  0.  lowennxH^  described  by  C.  Wachsmuth 
(Am.  Journ.  Sci.  vol.  XIV,  Sept.  1877,  p.  183). 

This  species  has  some  features  in  common  with  the  preceding 
one,  and  had  we  but  a  single  specimen  we  might  well  consi<ler  it 
an  abnormal  variation  from  that  tyi>e.  Hut  having  before  us 
several  specimens  of  each  form,  of  various  sizes,  we  find  ita 
leading  characters  so  constant  that  we  arc  compelled  to  regard 
it  as  distinct.  The  size  of  the  column,  the  form  and  size  of  the 
basals,  the  tumid  subradials,  the  low  cu|>-shaped  boil}',  the  thinner 
platcH,  an<l  the  short  second  radials  are  features  b^'  which  it  can 
Ik*  reH<lilv  identified.  It  bears  some  resemhlance  to  C  rotunda! h». 
Hall,  of  the  Burlington,  and  C,  pnrvibrachiatu,<^  Hall,  of  the  Keo- 
kuk bed;  but  is  distinct  from  both  in  the  size  and  shape  of  the 
first  and  of  the  free  radials,  while  it  diflTere,  like  C.  barydartyluM^ 
froui  all  other  known  species  in  its  proportions,  half  the  entire 
hci«;ht  of  the  fosnil  aI>ove  the  column  l>eing  embraced  between  the 
baso  and  the  first  bifurcation. 

Tlif  HjK.*(ific  ilesignation  is  in  memory  of  J.  W.  Giles,  Esq.,  of 
Burlington,  Iowa,  who  first  developed  the  loi'ality  of  these  fossils, 
and  then  lost  his  life  while  engaged  in  geological  explorations. 
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Position  and  locality  same  as  G,  harydaciylus.  Collections  of 
C.  Wachsmuth  and  Janies  Love,  Esq. 

8   OLLACBINTIS,  Camberland. 

The  form  which  we  include  under  the  above  generic  name,  has 
been  described  by  Phillips  as  Gilbertsocrinus,  by  Hall  as  Trema- 
tocrinus^  and  by  Lyon  and  Cassidj'  as  Goniasteroidocrinus.  Meek 
and  Worthen,  in  vol.  II,  111.  Geol.  Report,  p.  21*7,  have  given  a 
very  full  review  of  the  literature  of  the  subject,  together  with  an 
able  discussion  of  the  characters  of  this  interesting  genus,  which 
have  been,  in  some  respects,  entirely  misunderstood  by  earlier 
writers.  The  true  nature  of  the  foramina  in  the  upper  part  of  the 
radial  series  was  shown  to  be  that  of  arm  openings ;  while  the 
interradial  appendages,  which  were  described  as  arms  by  Hall 
and  others,  were  demonstrated  to  be  not  arms,  but  entirely  inde- 
pendent organs,  supposed  to  be  connected  with  reproduction  or 
respiration.  To  their  very  instructive  observations,  to  which  we 
refer  as  the  basis  of  our  remarks,  we  are  enabled,  by  the  possession 
of  more  perfect  material,  to  add  some  interesting  facts.  With 
Meek  and  Worthen  we  cannot  agree,  however,  in  regard  to  the 
nomenclature  of  the  genus.  Cumberland,  in  1826,  proposed  the 
name  Ollacrinus  for  this  type,  and  gave  very  good  figures  by 
which  it  may  be  recognized  with  much  greater  facility,  indeed, 
than  by  Phillips's  generic  diagnosis  and  descriptions.  According 
to  the  rules  of  the  British  Association,  Cumberland's  name  is, 
without  doubt,  entitled  to  priority.  Neither  can  we  see  any 
sufficient  reason  for  separating  the  genus  into  two  sections,  as 
proposed  by  those  authors.  Authentic  specimens  of  the  three 
European  species,  Gilbertsocriiius  calcaratus^  G.  bursa^  G.  mam- 
milaris^  Phill.,  show  that  the  pseudo-brachial  appendages  occupy 
about  the  same  relative  position  to  the  arm-openings  as  in  the 
American  species,  and  that  they  are  not  situated  over  the  inter- 
brachial  or  radial  spaces,  but  over  the  interradial  areas.  We  are 
inclined  to  believe  that  the  misconception  of  the  nature  of  the 
pseudo-brachial  appendages  led  to  a  misunderstanding  of  the 
arrangement  of  the  body  plates,  and  that  the  interradial  series 
has  been  mistaken  for  the  radial  one.  There  is  some  variation 
in  American  specimens  as  to  the  position  of  the  arm  openings 
dependent  upon  the  direction  of  the  arms.  In  the  specimens  in 
which  Meek  and  Worthen  found  the  true  arms  preserved,  they 
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were  pendent,  and  from  this  fact  it  was  stated  that  in  this  genus 
the  arms  were  always  pendent,  and  not  erect  as  in  the  allied 
BhodoQrinus,  We  find  this  true  in  tlie  species  named,  as  also  in 
0.  tyims^  Hall,  of  the  Upper  Burlington ;  but  in  0.  tubercnloifus 
the  arms  are  erect  and  fold  upward  over  the  dome;  and,  while  in 
tiie  latter  species  the  arm  furrows  and  pinnules  are  placeil  like 
those  in  other  criuoids  on  the  upper  or  ventral  side,  they  are,  in 
0.  tfjpux^  upon  the  under  or  apparently  dorsal  side.  The  same  is 
the  case  in  0,  tuberosus,  L.  and  C,  from  Crawfordsville.  This 
peculiar  structure  is  easily  explained  if  we  consider  that  the 
pendent  position  of  the  arms  in  these  species  is  due,  not  to  a  for- 
cible l)endlng  out  of  their  normal  attitude,  but  to  the  peculiar 
construction  of  the  brachial  parts,  which  directs  them  downward 
and  makes  this  their  natural  position ;  and,  while  it  ap|>ears  as  if 
the  arm  structure  was  entirel}'  reversed  in  these  two  types,  this 
is  reall}'  not  the  case,  the  furrow  is  still  on  the  ventral  side,  but 
the  arms  have  rotated  on  their  axes  so  as  to  bring  it  on  the  inner 
side  when  hanging  down. 

We  have  before  us  some  twenty-five  specimens  of  this  gcnas, 
mostl}'  of  O.typus  and  0.  tuber cnlosnn^  about  half  of  them  having 
the  false  arms,  and  eight  the  true  arms  preserved  also.  The  two 
species  are  very  satisfactorily  separated  by  characters,  the  most 
of  which  were  not  disclosed  to  the  learneil  paleontologist  who 
described  them,  by  the  material  at  his  command.  We  therefore 
give  briefly  their  additional  distinctive  characters. 

Ollaorinui  tjpui.  Hall  (tp). 

Interradials  and  anals  varying  from  7  and  11  in  young  s|>eci- 
mens  to  14  and  17  in  mature  individuals.  Pseudo-brachial  ap|>en- 
dages  very  large,  long,  and  pendent,  spreading  to  nearly  twice 
the  diameter  of  the  dome,  ta|>ering  gradually,  each  joint  having 
on  the  up(>cr  side  a  row  of  bead  like  tubercles,  which  vary  in  num- 
ber and  size  in  different  in<lividuals.  True  arms  (as  observed  in 
fivr  8|)ecimens)  pendent,  long,  and  recumbent,  directed  downward 
from  the  openings,  which  originate  in  rather  large,  deep  cavities 
under  the  overhanging  margins  of  the  bases  of  the  false  arms. 
The  arms  bifurcate  on  the  second  short,  free,  brachial  plate,  and 
again,  on  the  third  or  fifth  plate  above,  after  which  they  are  simple 
and  composed  of  a  double  series  of  small  thin  interlocking  plates.* 

^   0.  tuberotuB,  from  CrawfordiiTillc,  Indiana,  also  has  a  double  series  of 
plates  iu  the  arms,  instead  of  a  single,  as  described  by  Meek  and  Worthen. 
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The  ambulacral  furrow  is  on  the  under  side  of  the  arms,  and  bears 
pinnules  which  point  downward.  Trematocriyms  papillatus^  Hall, 
seems  to  be  identical  with  0.  typus^  for  we  find  both  the  papillate 
nodes  and  long  spines  on  specimens  which  undoubtedly  belong  to 
the  latter. 

Ollaerinni  tuberealoini,  Hall  (sp). 

Anals  and  interradials  about  thirteen  in  adult  specimens. 
Pseudo-brachial  appendages  without  ornamentation,  short,  small, 
rapidly  tapering  to  a  point.  The  true  arms,  as  observed  in  three 
specimens,  are  directed  upward  and  folded  over  the  dome,  with 
the  ambulacral  furrow  and  pinnules  on  the  inner  side,  as  usual  in 
crinoids.  Arm  openings  in  small  cavities  on  either  side  the  base 
of  the  false  arms.  Arms  composed  of  a  double  series  of  plates 
and  arranged  as  in  0,  typus.  There  are  apparently  four  arms  to 
the  ray,  although  in  one  instance  a  fifth  one  was  observed.  Body 
plates  large,  tuberculiform,  and  not  spiniferous.  This,  as  well 
as  all  other  Burlington  species,  has  two  secondary  radials  (supra- 
radials),  and  not  three  as  stated. 

In  the  fish-bed  locality  the  0.  typus  existed  in  vast  numbers, 
but,  although  the  fragmentary  remains  of  upwards  of  a  hundred 
individuals  were  traced  there,  only  a  few  were  found  in  fair  pre- 
servation. They  were  mostly  of  larger  size  and  more  robust  form 
than  specimens  from  other  localities;  the  tubercles  on  the  joints 
of  the  false  arms  were  fewer  in  number  and  larger,  while  the 
lower  body  plates  were  less  prominently  spiniferous. 

Ollacrinus  robustuSj  Hall  (sp.),  from  Keokuk,  seems  to  be 
larger  and  more  robust  than  the  Burlington  species,  but  the 
structure  of  the  false  arms  is  not  described,  and  we  have  never 
seen  an  authentic  specimen  of  that  species. 

In  Ollacrinus  tuberosus^  L.  &  C.  (sp.),  the  only  species  of  the 
genus  described  from  the  Keokuk  limestone  of  Crawfordsville, 
Indiana,  there  is  a  marked  distinction  from  the  prevalent  Bur- 
lington types  in  the  false  arms  which  are  composed  at  their  bases 
of  four  ranges  of  plates  above  and  two  below.  It  is  therefore  an 
extremely  interesting  fact  to  find  that  in  0.  obovatus^  M.  and  W. 
(sp.),  which  occurs  only  at  the  very  uppermost  part  of  the  Upper 
Burlington  beds,  there  are  also  four  ranges  of  plates  in  the  upper 
side  of  the  false  arms,  which  is  the  case  in  no  other  Burlington 
species.  This  is  one  of  the  rarest  fossils  of  our  rocks,  only  three 
specimens  having  ever  been  found,  to  our  knowledge;  and  in  this 
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isolated  crinoid  we  have  another  instructive  illustration  of  the 
structural  transitions  by  which  types  are  modified  in  the  succes- 
sive epochs. 

0.  DOBTCBIinrB,  ete. 

The  histor}'  of  this  genus  in  the  Crinoidal  limestone  is  of  great 
interest.  Tiie  species  of  the  Lower  Burlington  are  small,  and  all 
have  a  single  spine  which  is  on  the  apex  of  the  dome.  D.  uni- 
coriu»^  O.  and  Sh.,  is  occasionally  found  with  three,  in  which  case 
the  nodes  of  the  radial  dome  plates  in  the  posterior  rays  are  pro- 
longed into  small  spines — an  abnormity  upon  which  Ilall  founded 
his  Aciinocrinus  tricornis.  This  latter  species  cannot  be  upheld, 
as  we  find  those  plates  in  every  stage  of  development  from  nodose 
to  spiniferous;  sometimes  only  one  plate  is  prolonged,  the  other 
one  l)eing  normal.  Yet,  this  variation  is  excecflingly  interesting 
as  stiowing  the  first  step  toward  a  modification  which,  in  the 
Upper  Burlington  and  Keokuk  l)eds  becomes  a  constant  character; 
in  tiie  species  of  those  two  beds  the  first  radial  dome  plates,  not 
only  of  tiie  posterior  ray  but  of  ever}'  ray,  are  prolonged  into 
long  spines.  The  lower  bed  Dorycrini  have  heavy  arms,  flattene*! 
toward  the  tips,  and  closel}'  resembling  those  of  some  species 
which  Meek  and  Wortiien  refer  to  Eretmocrinus^  but  differing 
from  tliem  in  being  double  from  their  origin  instead  of  single,  as 
in  Eretmocrinus, 

In  the  upper  bed  species,  with  the  exception  of  D,  parvus^  O.  and 
Sh ,  which  has  altogether  the  character  of  those  from  the  lower 
bed,  the  body  is  larger,  but  tiie  arms  comparatively  more  slender, 
shorter,  and  less  fiattened,  while  the  central  apical  plate  and  the 
five  first  radial  dome-plates  are  produced  into  long  spines,  as 
already  i^tated.  In  the  tranHilion  beds^  the  S|Micimens  attain  a 
still  larger  size  in  I).  tutermediuH^  Meek  and  Worthen.  The 
dorsal  side  of  the  calyx,  which  in  all  Burlington  s|)ecies  is  higher, 
or  at  least  as  high,  as  the  ventral,  here  becomes  proportionally 
lower,  while  the  opposite  part  (above  the  arms)  predominates  » 
and  in  the  Keokuk  species  the  latter  is  by  far  the  larger  portion 
of  tln'  body. 

In  the  Keokuk  beds  the  extreme  is  reached.  The  body  and 
bo<ly-plates  are  iniissivo,  the  spines  which,  in  the  Burlington 
sjHjeies,  iiK'rease  with  the  progress  in  geological  time,  here  attain 
the   immense   length  of  4  or  5  inches,  and  in  one  species   bear 
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secondary  spines.  This  species,  D.  GouJdi^  with  its  extraordinary 
feature  of  spines  on  spines,  was  exceedingly  short-lived,  and  dis- 
appears already  in  the  lower  part  of  the  Keokuk,  where  it  first 
occurs. 

A  very  similar  case  is  that  of  Strotncrinus^  Meek  and  Worthen 
(111.  Geol.  Rep.  vol.  II,  p.  181),  which,  in  its  typical  form,  began 
in  the  Upper  Burlington,  though  its  ancestry  is  very  readily 
traced  in  certain  Lower  Burlington  forms.  It  apparently  found 
favorable  conditions  in  the  upper  beds,  for  several  species  at  once 
developed  extreme  proportions,  the  rim  at  the  brachial  disk 
extending  in  some  specimens  nearly  an  inch  and  a  half  from  the 
body  all  around.  These  large  forms  are  a  very  common  and  cha- 
racteristic fossil  in  the  middle  part  of  the  upper  bed,  but  above 
that  the}'  are  scarcely  ever  seen.  The  smaller  t3*pes  are  found 
somewhat  higher,  but  the  genus  is  extinguished  in  this  formation, 
not  a  single  specimen  having  ever  been  found  in  the  Keokuk. 

Barycrinus  has  a  similar  history.  Commencing  in  the  Lower 
Burlington  in  species  of  moderate  size,  it  becomes  in  the  Keokuk, 
through  transition  forms,  which  are  with  great  difficulty  separated 
into  varieties,  one  of  the  lending  genera,  and  attains  in  B,  magister^ 
Hall  (sp.)  and  B,  magnificvs^  M.  and  W.,  a  gigantic  size.  These 
large  forms  disappear  with  the  Keokuk,  and  the  isolated  species 
found  in  later  formations  are  small  in  size  and  of  rare  occur- 
rence. 

Amphoracrinus  appears  in  the  Lower  Burlington,  where  it  at 
once  develops  extraordinary  features  in  the  dome,  which  is  ex- 
tended into  a  large,  but  short  proboscis,  surrounded  by  very  strong 
spines,  which  sometimes  give  off  four  or  five  branches  as  large  as 
the  primary  spine.  It  reaches  in  America  its  climax  in  the 
Lower  Burlington,  and  no  trace  of  it  is  found  in  any  succeeding 
formation. 

Alegistocrinus,  Owen  and  Shumard,  after  attaining  an  immense 
size,  perishes  in  the  Upper  Burlington.  Zeacrinunj  on  the  other 
hand,  like  CyaihocrinusAn  its  more  prevalent  small  forms,  ranges 
almost  unchanged  through  all  the  crinoidal  beds,  it  being  very 
difficult  to  distinguish  those  from  a  different  horizon  by  definite 
characters.  It  even  continues  to  flourish  in  somewhat  similar 
forms  in  the  later  formations. 

It  seems,  from  the  foregoing  observations,  to  be  a  general  rule 
in  the  crinoids  of  these  formations,  that  extravagant  forms  and 
18 
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rank  developments  in  structure  are  not  perpetuated,  and  thai 
t^'pes  mostly  cease  to  exist  when  they  reach  a  calmination  io 
anatomical  features. 

We  have  also  seen  that,  although  crinoidal  life  existed  abund- 
antly throughout  the  formations  under  consideration,  a  large  pro- 
portion  of  the  genera  did  not  survive  them  ;  that  where  extinctions 
of  generic  types  occurred,  it  was  generally  upon  tlieir  attaining  a 
climax  in  growth ;  that  the  extinguishment  of  specific  forms  was 
not  coincident  with  the  close  of  the  respective  epochs  of  limestone 
deposits,  but  that  most  of  the  changes  were  made  by  a  series  of 
•low  and  gradual  modifications  of  specific  characters,  which  cor- 
respond in  a  striking  manner  with  the  changes  in  individual  life 
by  growth;  that  the  silicious  deposits,  while  accompanied  by 
great  changes  in  the  crinoidal  forms,  instead  of  marking  sharp 
distinctions  between  the  limestone  formations,  exhibit  the  gra- 
dations by  which  they  are  connected ;  that  the  smaller  and  less 
conspicuous  forms  were  generally  persistent,  and  ranged  through 
the  whole  crinoidal  formations  with  comparatively  little  change. 

We  have  by  no  means  given  all  the  data  at  our  command  bearing 
on  the  subject,  and  our  knowledge  is  necessarily  limited.  Much 
fhrther  research  is  required  before  a  thorough  understanding  of 
the  questions  herein  discussed  can  be  expected.  We  are  satisfied 
that  a  comparative  stud}-  of  the  other  organic  remains,  so  abundant 
in  these  rocks,  especially  the  Fishes,  Bracliiopods,  and  Bryozoa, 
would  yield  facts  similar  to  those  observed  in  the  crinoids.  But, 
however  imperfect  our  investigations,  we  believe  the  evidence 
temls  strongly  to  prove  that  the  distinctions  said  to  exist  between 
these  three  limestone  be<ls  are,  to  a  great  extent,  arbitrary ;  thai 
the  relations  between  their  crinoidal  fauna  are  most  intimate; 
and  that  there  is  gooil  reason  for  believing  that  they  all  belong 
to  one  great  crinoidal  epoch,  and  should  be  classe<l  accordingly 
by  geologists. 
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June  4. 
The  President,  Dr.  Ruschenberosr,  in  the  chair. 
Twenty-four  persons  present. 
The  death  of  Wm.  M.  Gabb  was  announced. 

The  Law  Ooverning  Sex. — Mr.  Thomas  Meehan  referred  to 
his  obser^'ations  originally  reported  to  the  Academy,  developing 
an  entirely  new  view  of  the  laws  of  sex  from  that  formerly  prevail- 
ing, and  which  proved  that  what  we  called  the  female  sex  or  final 
reproductive  element  in  flowers,  required  a  higher  grade  of  nutri- 
tive power  to  perfect  than  the  male.  Though  numberless  facts 
have  proved  this  point,  there  have  always  been  some  which, 
though  they  have  offered  no  obstacle,  have  at  least  not  been  capa- 
ble of  explanation  by  the  light  of  this  theory,  and  among  these 
have  been  some  connected  with  dioecious  plants.  Among  herma- 
phrodite and  especially  among  monoecious  plants  there  has  been 
no  difficulty  in  tracing  the  operation  of  this  principle.  In  such 
coniferous  trees  as  pines,  firs,  and  larches,  there  is  no  diflBculty  in 
l>erceiving  that  branches  once  bearing  female  flowers,  and  matur- 
ing cones  and  seeds,  produce  nothing  but  male  flowers  when  the 
branches  come  in  time  to  be  weakened  by  the  shade  of  3'ounger 
branches,  or  in  some  other  way  are  imperfectly  nourished.  But 
when  we  come  to  the  red  cedar,  Juniperus  Virginiana^  where  some 
trees  are  always  wholly  male,  and  others  alwa3-s  seed  bearing,  no 
difference  could  be  found  in  the  vigor  of  the  trees.  As  in  the 
monoecious  cases  we  found  the  female  element  in  exact  proportion 
to  nutritious  advantages,  we  looked  for  the  seed-bearing  trees  of 
the  red  cedar  to  be  more  vigorous  than  the  males,  but  found 
instead  all  equally  vigorous  and  healthy. 

The  enormous  crops  of  seed  borne  by  the  silver  maple  this 
year,  together  with  the  confirmation  of  their  truly  dioecious  char- 
acter, have  not  only  furnislied  an  explanation  of  the  apparent 
anomal}',  but  at  the  same  time  affords  one  of  the  best  possible 
illustrations  of  the  new  theory. 

As  already  noted  in  communications  to  the  Academy,  the 
flowers  in  Acerrubrum  and  Acer  dasycarpum  Are  alike  in  all  trees 
when  the  petals  first  open.  The  anthers  seem  perfectly  formed 
when  another  stage  of  growth  commences.  The  pistils  elongate  in 
the  female  flowers  while  the  filaments  remain  stationary,  and  the 
anthers  never  open ;  while  in  the  male  flowers  the  pistils  do  not 
grow,  but  the  filaments  elongate,  and  the  anthers  are  carried  on  to 
perfection.     Each  tree  is  in  fact  strictly  a  male  or  a  female  tree. 

It  is  a  matter  within  common  knowledge  that  after  the  maturity 
of  the  immense  crop  of  seeds  last  month,  the  bearing  trees  were 
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comparatively  leafless;  while  llie  completely  barren  male  trees 
abounded  with  foliage.  Tlierc  is  a  well-known  morphological  laW| 
that  the  parts  of  flowers  and  the  resulting  seed  vessels  are  meta- 
mor))hosed  leaves.  In  the  case  of  these  maples,  the  female  trees^ 
engaged  in  developing  primordial  leaves  to  perfect  fruit,  make 
few  leaves  in  addition  to  those  they  started  with  in  the  spring, 
until,  after  several  weeks,  their  fruitage  has  been  completed.  But 
the  male  flowers,  dying  immediately  on  perfecting  their  pollen,  the 
male  trees  push  at  once  into  a  heavy  leaf  growth,  clothing  the 
tree  at  a  very  earl}*  period  with  a  dense  foliage. 

But  another  consideration  intrudes  itself  here.  The  woody 
parts  of  a  tree  are  made  up  mainly  from  the  atmosphere  through 
the  medium  of  the  leaves,  and  we  may  suppose  that  the  greater  the 
proportionate  amount  of  leaves,  the  greater  would  l>e  the  woody 
product.  Applying  now  these  acknowledged  principles  to  these 
maple  trees,  we  find  some  remarkable  results.  Notwithstanding 
the  male  trees  are  relieved  from  the  enormous  strain  on  the  powers 
of  nutrition  which  the  annual  and  often  wonderfull}*  heavy  crops 
must  entail,  and  notwithstanding  they  have,  as  in  many  cases 
this  season  especially,  the  advantage  of  a  hundredfold  more 
foliage  at  so  early  a  period  in  the  season,  male  trees  are  no 
larger,  vigorous,  or  in  any  way  more  healthy  than  tlie  female 
ones.  In  a  crowded  group  of  five  trees  where  a  female  tree  is 
the  central  one,  and  a  male  on  the  outside,  the  male  with  every 
advantage  of  food  for  the  roots,  and  light  and  air  for  its  large 
crop  of  leaves,  and  which  hap|)ens  to  be  an  unusually  large  mass 
of  foliage  even  for  a  male  maple,  the  girth  of  the  trunk  is  four 
feet  three  inches,  while  the  crowded  female  tree  is  five  feet  five 
inches,  or  two  inches  larger,  with  all  its  disadvantages! 

We  have  been  looking  for  weaker  individuals  in  the  male  than 
in  the  female  trees.  But  since  he  had  first  made  his  discoveries  we 
have  learned  to  distinguish  much  more  clearly  between  vegetative 
and  reproductive  force.  A  large  man  is  not  necessarily  a  strong 
man  in  what  we  should  call  vital  power;  but  we  measure  it  by 
endurance  under  8e%'ere  trials,  and  we  see  now  that  we  need  not 
have  looke<l  for  weaker  trees  among  the  cedars  or  other  diai*ious 
trees,  so  much  as  for  powers  of  endurance  under  repro<1uctive  or 
other  essentially  vital  strains.  Here  we  have  this  power  thrown 
heavily  in  favor  of  the  female  tree;  and  he  submitted  that  diiroism 
in  trees  instead  of  being  an  objection,  is  a  powerful  argument  in 
favor  of  his  views. 

The  President,  Pr.  Ruschenberger,  inquired  if  Mr.  Meehan  had 
ever  noticed  any  ditfereuce  in  the  longevity  of  the  male  and  female 
triH't. 

Mr.  Meehan  replied  that  he  had  so  far  seen  no  difference. 

On  a  Siyigular  Tartar  on  the  Teeth  of  a  Sheep. — Mr.  E.  Gold- 
SMITH  called  attention  to  a  deposit  upon  the  teeth  in  the  lower  jaw 
of  a  bheep.     The  specimen  had  been  exhibited  at  a  previous  meet- 
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ing  of  the  Academy  by  Dr.  Harrison  Allen.  He  had  received  it 
from  a  gentleman  who  informed  him  that  he  had  picked  it  up  in 
the  neighborhood  of  a  silver  mine  in  Mexico.  The  grass  near  the 
mine  was  contaminated  with  silver  amalgam,  and  the  sheep  were 
said  to  have  been  poisoned  by  the  herbage.  The  peculiar  tartar 
on  the  teeth  was  supposed  to  consist  of  silver  amalgam. 

Upon  examination  it  was  found  that  the  tartar  formed  a 
thin  scale  covering  the  teetli  so  far  as  they  were  exposed.  The 
thickness  was  about  0.2  millimeter.  When  viewed  under  a  lens  of 
moderate  power  the  deposit  seemed  to  have  been  built  up  gradu-. 
ally  from  within,  for,  on  breaking,  a  series  of  very  thin  layers  were 
noticed  of  which  the  outer  one  appeared  darker  than  those  under- 
neath. The  scales  were  very  fragile.  Its  lustre  was  truly  metallic, 
as  no  light  could  pass  through  it  even  on  the  thin  edges,  but  the 
lustre  of  the  reflected  rays  of  light  were  decidedly  metallic,  arid 
this  proi)erty  was  alike  throughout  the  scales.  These  scales  did 
not  allow  an  impression  to  be  made  with  the  nail  of  the  finger, 
hence  they  were  harder  than  silver  amalgam.  If  heated  on  plati- 
num foil  it  blackened,  showing  the  presence  of  organic  matter; 
the  form  of  the  fragment  did  not  change  during  the  heating,  but 
the  silvery  lustre  entirely  disappeared.  Heated  in  the  tube  closed 
on  one  end,  at  first  a  gray  cloud  arose,  then  water  and  an  oily 
matter  deposite<i  themselves  on  the  upper  or  cooler  end  of  the 
tul)e;  lower  down  near  the  now  carbonized  test  a  metallic  layer  was 
recognized  with  the  aid  of  the  lens.  The  powdered  substance 
being  mixed  with  carbonate  of  soda,  and  treated  in  the  same  way 
the  result  did  not  differ.  If  melted  on  coal  with  the  addition  of 
carl>onate  of  soda  there  was  obtained  a  white  enamel  but  no  metal 
whatever.  In  nitric  acid  the  tartar  was  soluble  as  long  as  the 
solution  was  concentrated  ;  if  diluted  with  water  a  turbidity, 
caused  by  the  separation  of  an  organic  matter,  was  formed.  This 
oro^anic  matter  was  soluble  in  caustic  ammonia  and  from  this 
ammoniacal  solution  it  was  again  precipitahle  by  nitric  acid ;  the 
precipitate  was  flocculent,  not  at  all  cheesy ;  it  carbonized  when 
heated,  and  left  no  residue  if  the  heating  was  prolonged  for  a  suf- 
ficent  time. 

The  remaining  solution  from  which  this  organic  substance  had 
been  separated  gave  no  reaction  with  hydrochloric  acid,  the  absence 
of  silver  being  thereby  proven. 

A  stream  of  sulphuretted  hydrogen  gave  a  precipitation  in 
which  a  very  little  quantity  of  sulphuret  of  mercury  was  dis- 
cerned. Very  strong  reactions  of  phosphoric  acid  and  lime  were 
observed  in  the  nitric  acid  solution  with  the  ordinary  reagents. 

This  singular  tartar  is  consequently  not  silver  amalgam  but  the 
same  material  of  which  teeth  are  generally  made,  modified,  how- 
ever, by  the  influence  of  a  small  quantity  of  mercury.  That 
metallic  mercury  is  easily  absorbed  by  the  animal  economy  is  well 
known,  it  seems,  however,  not  to  have  been  noticed  on  the  outside 
of  the  teeth  before. 
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JUNB  11. 

Mr.  Thomas  Mechan,  Yice-Presidentf  in  the  chair. 

Twenty-one  persons  present. 

The  following  papers  were  presented  for  publication  :—> 
^  Description  of  a  New  Fossil  from  the  Cretaceoas  of  Charles- 
ton, 8.  C'    By  Wm.  G.  Mazyck  and  A.  W.  Vogdes. 
^*  On  XJnio  subrostrata."    By  James  Lewis,  M.D. 


June  18. 
The  President,  Dr.  Rusohenberqer,  in  the  chair. 
Thirty-one  persons  present. 


June  25. 
The  President,  Dr.  RusoHENBEaoBE,  in  the  chair. 
Twenty-seven  members  present. 

The  following  papers  were  presented  for  publication  :^- 

^  Descriptions  of  New  Species  of  Fossils  from  the  Pliocene  Clay 
Beds  between  Limon  and  Moen,  Costa  Rica,  together  with  Notes 
on  previously  known  species  from  there  and  elsewhere  in  th« 
Caribbean  Area."    By  Wm.  M.  Gabb. 

^^  Descriptions  of  Caribbean  Miocene  Fossils."  By  Wm*.  M. 
Oabb. 

Geo.  B.  Cresson  was  elected  a  member. 


July  2. 
The  President,  Dr.  Ruschenberqee,  in  the  chair. 
Nineteen  persons  present. 

A  paper  entitled  ^^  Pelagic  Amphipoda."  By  Thos.  H.  Streets, 
M.D.,  U.  S.  N.,  was  presented  for  publication. 

The  deaths  of  Jos.  W.  Miller  and  Thomas  Stewardson,  M.D , 
were  announced. 


I«;t]  VATt'RAL    «    IK^'Itt  or   MIIL4IiKLri|l  i.  ill 


Jt  IT  *>. 
The  Prr«i>lrnt,  Mr.  11 1  ♦•  iir  ^  ni  ii<.t  h.  in  t!ie  ch»ir. 
Thirlf«rn  |irr«iiti«  |»rr»rii!. 
Tbr  ilraib  «if  Mr.  ilUxifiill* M  II.  \|>Nirr  wa«  atiri<>-in''t-'l. 
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BY  WM.  a.  MAZYCK  ASD  A.  W.  V0ODE8. 
AaomU  AsdanonU,  H.  k  V.  n.  •. 

—Shell  tliiti,  siilmrbicultir  in  outline,  but  somewhat 
lubeentrnl,  mnrginnl ;  hinge  Hue  almost  straight ; 
uiijier  vnlve  moderately  convex.  Lower  valve 
uiikiinnn.  The  surfsce  of  the  upper  valve  is 
rc(^u1arly  marked  with  obseurc  lines  of  growtU 
and  eoiu'.entrie  nriiiklcs,  the  latter  become 
prominent  laminie  towards  ihe  ventral  margin. 
This  shell  will  be  readily  diBtinguialied  from 
all  other  apeciea  of  the  genua  by  its  marked 
rcgiiliir  prominent  concentric  wrinkles.  It 
preserves  Uie  |>ei,uliar  pearly  lustre,  character- 
istic of  the  genus  remarkably  well. 

The  greatest   diameter  of   our   Fig.    I   is 
18  mm.,  and  its  smallest  diameter  is  15  mm. 
Tbe  convexity  of  this  specimen  is  about  4  mm. 

FoKtlioii  and  locality. — Cretnceons  jieriixl :  artesian  well  on  tlie 
Citadel  (ireen,  Charleston,  S.  C.  The  slicU  ranges  between  the 
depth  of  |k80  feet  to  1930  feet  Itclow  the  surface.  We  have  alM 
the  following  cretaceous  speciea  from  the  strata  between  tbe 
<1e|>lhs  mentioned. 

Oglreti pru(lintiii,\Vli\te;  Oitrea  siihgiiatii'a,lj.&  S.  with  others 
which  we  nre  uiinlde  to  identify  on  neeuunt  of  their  broken  condi- 
tion. The  collection  lias  been  dejmsited  in  the  Charleston  College 
Museum. 

A  dorsal  view  of  the  up|>cr  valve  showing  the  hinge  line  and 
prominent  wrinkles  near  the  ventral  margin  is  given  in  Fig.  I. 
This  specimen  is  from  the  depth  of  1930  feet,  and  was  found  in  a 
layer  of  limestone.  Fig.  2  shows  the  wrinkles  near  the  ventral 
mnrgin  much  more  perfectly  developed  than  in  Fig.  1.  This  shell 
ranges  higher  up  and  comes  from  the  depth  of  18)10  feet  from  an 
arenaceous  stratum. 
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OK  UKIO  SUBROSTBATUS,  Sat. 
BY  JAMES  LEWIS,  M.I).,  MOHAWK,  N.  J. 

The  records  which  relate  to  Unio  subrostratus  afford  a  curious 
i  instance  of  the  obscurity  in  wliich  the  identity  of  a  species  may  be 
involved  through  the  influence  of  trifling  errors.  Practically  up 
the  present  time  U.  subrostratus  has  had  scarcely  more  value 
I  scientific  records  than  if  it  had  never  been  described. 
To  dispel  the  obscurity  which  invests  this  subject,  the  records 
bich  most  essentially  bear  upon  the  identification  of  the  species 
ill  now  be  offered  for  consideration,  commencing  with  Say^s  de- 
<2ription  of  the  species  transcril)ed  from  page  134  of  W.  G.  Bin- 
<3y's  edition  of  Say's  conchological  writings. 

"  Unio   subrostratus,   transversely   elongated,   subrostrated, 
sidiated. 
Inhabits  Wabash. 

Transversely  elongate  subovate,  brownish  or  pale  ochreous,  with 
umerous  dark-green  radii ;  beaks  but  little  elevated  with   a  few 
mall,  angular,  concentric  lines ;  ligament  margin  a  little  com- 
ressed;    anterior   margin*   somewhat   elongated,   hardly   subro- 
"trated  ;  separated  by  an  obtuse  angle  from  the  ligament  margin  ; 
ase   arquated ;  posterior   margin   rounded ;   within  white,  often 
lightly  tinted  with  flesh  color ;  somewhat  iridescent  on  the  mar- 
ins,  particularly  the  anterior  margin ;  substance  of  the  shell  not 
Lick  ;  teeth  very  oblique,  crested. 

Liengtb  one  inch  and  two-fifths ;  breadth  three  inches  and  one- 
fth.     Convexity  hardly  over  one  inch. 

This  may  be  said  to  be  the  analogue  of  the  U,  nasutus,  nob.  of 

he  western  waters.     The  rostrum,,  however,  is  not   so  definite, 

nd  it  is  a  more  convex  shell.     The  aged  shell  is  dark-brown,  but 

the  beaks  reddish-brown." — January  15, 1830,  New  Harmony 

Isseminator. 

Subsequently  Mr.  Say  put  Unio  iris^  Lea,  in  the  synonymy  of 
4^ubrostra'uft^*  and  this  mistake  on  the  part  of  Mr.  Say  may  be 
;pre8umed  to  be  the  source  of  the  obscurity  that  subrostratus  has 

'  Say  reversed  our  present  understanding  of  the  anterior  and  posterior  of 
TJniones. 

*  See  page  225,  Binncy's  ed.  of  Say. 
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since  been  involved  in.  There  is  no  evidence  to  show  that  Mr. 
Say  had  any  other  knowledge  of  U.  iris  than  a  reading  of  Mr. 
Lea's  description  of  that  species. 

Mr.  liCa  in  his  treatment  of  synonymy,  follows  Say*s  idea  of  the 
identity  of  iris  and  subrostratus^  but  places  iris  first.  See  Synop- 
sis (1870),  page  CO.  This  serves  to  make  the  obscurity  still  more 
com))lete,  and  were  it  not  for  Mr.  Lea's  foot-note  to  iris  on  the 
page  just  cited,  subrostratus  might  for  all  time  have  remained  io 
the  S3'n<)n3'my  of  trtx,  or  what  amounts  to  the  same  thing,  the  two 
might  continue  to  be  regarded  as  identical.  As  Mr.  Lea's  foot- 
note affords  an  important  hint  by  which  the  identification  of  sub- 
rostratus  is  approached,  it  is  here  transcril)ed. 

^^  Mr.  Say  in  his  Synonymy^  gives  iris  as  a  synonym  of  aubro- 
stratus.  If  they  were  the  same  I  would  be  entitled  to  precedence, 
as  my  description  bears  date  March,  1829,  while  his  is  January, 
1831.  Bis  description,  however,  of  subrost  rat  us  does  not  apply  to 
my  iris,  and  certainly  this  shell  could  not  have  been  under  his  eye 
when  his  description  was  made.  He  says  that  the  subrostratus 
*  may  be  said  to  be  the  analogue  of  the  Unio  nasutus  (nobis)  of 
the  western  waters.'  As  the  U.  nasutus  inhabits  the  western 
waters,  a  variety  of  that  species  may  have  l)een  described  by  him 
for  subrostratus.^^ — Lea's  Synopsis,  1870,  page  60,  foot-note  4. 

The  most  significant  parts  of  the  above  note  are  underlined 

In  endeavoring  to  ascertain  the  facts  which  bear  u|)on  Mr. 
Lea^s  closing  sentence  in  the  a1>ove  note,  I  have  obtained  s|)eci- 
mens  of  U.  nasutus  from  the  northern  counties  of  Ohio,  the  streams 
of  which  flow  into  Lake  Erie.  In  Indiana,  Illinois,  and  Iowa  my 
correR|)ondents  find  shells  which  they  call  nasutus^  but  which  are 
plainly  referable  to  Ijca's  description  and  figure  of  U.  Xashvilii* 
anus.  The  males  of  this  species  satisfy  the  demands  of  Say*s  de- 
scription of  subrostratus  even  to  local  reference,  a  part  of  my 
specimens  being  from  the  ponds  of  the  ^^  Wabash." 

Extending  the  inquiry  I  find  that  this  s|>ecies  merges  by  slight 
variations  into  the  form  known  as  U.  Mississippiensis,  Conrad. 

The  geographical  distribution  of  U.  subrostratus  reaches 
Indiana,  Illinois,  Iowa,  Nebraska,  Tennessee,  Mississippi,  and 
Alabama.  Further  investigations  may  reveal  its  presence  in  all 
the  States  along  the  Lower  Mississippi. 

I  am  indcbte<1  for  s|>ecimens  and  information  in  aid  of  this  In- 
vestigation to  the  following  named  gentlemen :  C.  M.  Wheatley, 
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PhcBnizville,  Chester  Co.,  Penna. ;  Dr.  R.  M.  Byrnes,  Cincinnati, 
Oliio;  Dr.  J.  Sclineck,  Mt.  Carmel,  Illinois;  J.  M.  McCreery, 
Akron,  Ohio ;  Philip  Marsh,  Esq.,  Aledo,  Illinois ;  Prof.  F.  M. 
Witter,  Muscatine,  Iowa  ;  Dr.  E.  R.  Showalter,  Alabama.  I  am 
also  indebted  to  the  records  of  the  Uaj'den  Exploring  Expedition 
for  facts  in  geographical  distribution. 
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PELAGIC  AMPHIPODA. 
BT  THOMAS  H.  STREETS,  M.D.,  U.8.N. 

The  crustaceans  to  be  discussed  in  this  and  subsequent  papers 
"  are  oceanic  species,  and  are  mostly  found  remote  from  the  land/' 
They  belong  to  Dana^s  subtribe  Hyperidea^  and  to  Bate's  division 
Hyjterina, 

There  is  a  remarkable  contrast  between  the  two  great  divisions 
of  Amphipoda — the  Oammaridea  and  the  Hyperidea,  The  former 
are  generally  found  along  shore,  in  dee|)er  water  near  the 
bottom,  or  on  floating  material,  and  there  is  a  great  resemblance 
running  through  all  the  species;  while  the  latter  swim  free  in  the 
mid-ocean,  and  there  is  the  greatest  diversity  of  characters  among 
them. 

The  collection,  which  has  been  placed  in  my  hands  for  identifi- 
cation, is  probably  the  largest  which  has  ever  l)een  gathered 
together  b}'  a  single  individual.  It  was  collected  by  Surgeon 
William  II.  Jones,  U.  S.  Navy,  and  his  work  embraces  a  |>eriotl  of 
about  four  years.  It  comes  from  nearly  the  entire  Pacific  Ocean, 
north  and  south  of  the  equator,  except  the  extreme  high  latitudes. 
A  portion  of  it  now  enriches  the  Aca<lemy's  collection,  and  the 
remainder  has  l)een  retained  by  the  collector. 

The  K|>ecimens  were  mostly  taken  with  a  towing-net  at  night, 
which  is  ^^  about  the  onl}*  time  when  surface  dredging  can  l>e 
carried  on  with  any  prospect  of  success."  (I  quote  from  the 
notes  furnished  b}'  Or.  Jones.)  "Those  captured  in  daytime 
were  taken  under  special  circumstances,  such  as  discoloration  of 
the  water,  the  presence  on  the  surface  of  objects  visible  to  the 
naked  eye,  or  when  passing  through  schools  of  fish,  Velella^  For- 
}nta^  or  PbyHalia^  when  some  rare  forms  would  be  occasionally 
met  with  in  the  dredge  or  net. 

**Tlie  dredge  was  frequently  tried  in  daytime  when  the  speed  of 
the  viHsel  would  permit,  and  towe<1  for  several  hours  at  various 
deptliH,  ranging  from  the  surface  to  forty  fathoms,  without  secur- 
ing a  HfR^eimen  beyond  a  few  that  have  an  almost  universal  dis- 
tribution, while,  if  the  dredge  was  put  over  an  hour  or  two  after- 
wards, when  it  ha^l  l)ecome  dark,  they  would  be  taken  in  great 
numl>ers.     The  state  of  the  weather  and  sea,  and  the  character  of 
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the  night  have  great  influence  in  effecting  their  approach  to  the  sur- 
face or  within  reach  of  the  dredge.     A  smooth  sea,  a  dark  night, 
especially  if  cloudy  or  squally,  or  warm  and  sultry,  seems  to  be 
their  favorite  time  for  approaching  the  surface  in  tlie  greatest 
numbers;  while,  on  the  other  hand,  a  moonlight  night,  or  high 
'w-inds,  and  a  rough  and  heavy  sea,  keep  them  from  coming  so 
near  the  surface. 

"  Usually  they  approach  the  surface  about  twilight,  or  within 

lialf  an  hour  after  dark,  and  remain  on  or  near  the  surface  for 

"t^^wo  or  three  hours,  although  occasionally  they  remain  much  later, 

I.>^ing  apparently  influenced  by  the  darkness  of  the  night  and  state 

T  the  weather." 

I  attach  much  importance  to  these  notes,  as  they  give  the  first 

formation  we  have  had  of  the  habits  of  these  little  animals.     I 

^>M  ave  noticed  myself  that  a  great  many  of  them,  when  alive,  have 

^  lie   property  of  phosphorescence,  and  it  has  occurred  to  me  may 

m  -^  not  be  this  which  causes  them  to  shun  the  light?    They  carry 

"^^  lieir  own  light  about  with  them. 


Body  elongate,  naiTow.     Head  lengthened  in  the  direction  of 

Ije  axis  of  the  body,  and  produced  anteriorly  beyond  the  superior 

ntennse  in  the  form  of  a  pointed  rostrum.     Eyes  occupying  the 

reater  portion  of  the  head,  posterior  to  the  superior  antennae. 

Dtennse  on  the  inferior  surface  of  the  head;  the  superior  (ante- 

ior)  pair  short ;  the  inferior  (posterior)  long,  and  folded  upon 

tself  four  times,  and  concealed  in  a  groove  on  the  under  surface 

f  the  head.     Mandibular  appendage  long.     The  inferior  antennae 

nd  mandibular  appendage  are  absent  in  the  female.^     First  and 

cond  pairs  of  the  thoracic  legs  small,  and  chelately  developed. 

T_rhe  basal  joint  of  the  three  posterior  pairs  of  thoracic  legs  broadly 

filiated,  except  in  some  species  of  lihabdosoma.     The  last  pair  of 

legs  smaller  than  the  preceding ;  either  rudimentary  developed  or 

^^bsolete.     Caudal   appendages  lanceolate,   or  linear ;   biramous. 

Telson  broadly  triangular,  or  linear. 

>  Clans  classifies  the  OxyeephalidcB  along  with  the  PhronimidcB  in  his 
family  Phronimides^  and  states  that  the  mandibular  palpus  is  absent,  which 
Is  an  error.  Though  absent  in  both  sexes  of  the  Phronimidce,  it  is  present 
in  the  male  of  the  Oxycephalida. 


\ 
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0XTCEPHALU8,  Edwards. 

Body  moderately  long,  robust.  Head  narrow,  produced  ante- 
riorl}*'  in  a  broad,  triangular  rostrum,  short,  grooved  below ;  a 
constriction  of  the  head  may,  or  ma}'  not,  exist  behind  the  eyes 
and  in  front  of  the  first  thoracic  segment.  The  superior  antennc 
three-jointed,  the  middle  joint  short;  inferior  antenns  flve-Jointed, 
joints  sul>equal,  except  the  last,  which  is  short.  Mandibular  ap- 
pendage three-jointed.  The  first  and  second  pairs  of  thoracic  legs 
short,  clawed ;  the  third  and  fourth  simple;  the  last  three  pairs 
with  the  basal  joint  broadly  dilated ;  the  last  pair  diminutive  or 
rudimentary ;  the  extremity  of  the  sixth  pair — ^articulating  with 
the  broad  basal  joint — finely  serrated  along  the  anterior  margin. 
The  sixth  abdominal  segment  broad,  not  elongated.  The  caudal 
appendages  short,  broadly  lanceolate.   Telson  broadly  triangular. 

Ozyoephalai  taberoalatni,  8p  BaU.    Fig.  I,  la,  U. 

Oxyrephalun  tuherculatuM,  Sp.  Bate,  Catalogue  Araphi.  Cmst.,  1864.  p. 
343,  pi.  54,  fig.  5. — Streets,  Bulletin  of  the  National  Moteum,  Wash- 
.     ington,  1871,  p.  136. 

Head  long,  almost  equal  to  the  first  five  segments  of  the  thorax, 
broad,  deei>or  posteriori}'  than  anteriorly,  superior  surface  straight, 
on  a  level  with  the  dorsum  of  the  thorax,  inferior  margin  convex, 
sloping  upward  anteriorly;  rostrum  short,  somewhat  more  than 
half  the  length  of  the  head,  broad,  triangular,  acute,  lateral  edges 
serrated,  a  high  longitudinal  ridge  along  the  middle  above,  extend- 
ing backward  on  the  head.  Sui>crior  antennie  with  peduncle  broad, 
three-jointed,  the  second  joint  the  shortest,  the  third  longer  than 
the  first  and  second  corobine<l;  a  few  auditory  hairs  at  the  apex ; 
flagollum  1)i-  or  tri-articulate,  short,  slender,  bent  forward.  In- 
ferior antenna?  with  the  first  joint  enlarged  at  its  distal  extremity, 
the  second  the  longest,  the  fourth  and  fifth  together  slightly 
shorter  than  the  thinl,  the  fifth  short ;  the  whole  antenna  folded 
u}>on  itself  four  times,  and  concealed  in  a  groove  on  the  under 
Surface  of  the  head.  The  mandibular  palpus  long,  about  the  same 
length  as  the  first  joint  of  the  inferior  antenna,  the  second  and 
thinl  joints  short,  subequal. 

Three  longitudinal  ridges  along  the  dorsum  of  the  thorax,  one 
in  the  median  line  of  the  body,  and  one  on  either  side  of  the  me- 
dian row,  with  an  anterior  and  posterior  tubercle  on  each  segroeoi 
of  the  thorax ;  the  ridges  are  interrupted  at  the  artlcalaliona  of 
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the  segments,  comnienciiig  and  terminating  in  the  tubercles  on 
each  segment;  similar  ridges  descend  from  the  tubercules  along 
the  front  and  after  margins  of  the  segments ;  along  the  side  of  the 
thorax  are  a  number  of  short  ridges,  irregularly  placed.     On  the 
side  of  each  of  the  three  anterior  abdominal  segments  is  an  oblique 
ridge,  forked  posteriorly ;  the  median  dorsal  ridge  of  the  thorax 
gradually  disappears  on  the  abdominal  segments.     The  first  and 
second  pairs  of  thoracic  legs  short,  perfectly  chelate;   the  first 
shorter  than  the  second,  the  fourth  joint  short,  produced  autero- 
inferiorly,  but  not  to  the  apex  of  the  fifth  joint,  acute,  spinous  on 
the  lower  and  anterior  edges,  serrated  on  the  latter,  antcro-supe- 
rior  angle  acute,  projecting  forward;  the  fifth  joint  articulating 
with  the  fourth  below  the  superior  angle,  convex  above,  lower 
edge  straight  and  serrated,  spinous;  dactylus  short,  slightly  longer 
than  the  anterior  edge  of  the  fifth  joint.     The  hand  of  the  second 
pair  more  elongate,  the  fourth  joint  produced  antero-inferiorly  to 
the  apex  of  the  fifth  joint,  and  the  tip  slightly  curved  upward; 
the  fifth  joint  oblong ;  in  other  respects  resembles  the  first  pair. 
Third  and  fourth  pairs  of  legs  subequal,  simple,  with  a  few  hairs, 
or  spines,  along  the  posterior  edge;  the  fifth  pair  the  longest,  with 
the  hairs  arranged  along  the  anterior  edge ;  the  anterior  edge  of 
the  sixth  pair  pectinated,  fine  teeth  in  the  intervals  between  the 
coarser  ones ;  basal  joint  of  the  last  three  pairs  of  legs  broadly 
dilated,  the  sixth  shorter  than   the  fifth,  but  broader,  margins 
finely  serrated  ;  the  seventh  pair  of  thoracic  legs  diminutive,  the 
broad  basal  joint  narrowing  distally,  the  remaining  portion  of  the 
leg  shorter  than  the  first  joint.     In  the  smaller  specimens  the 
length  of  the  seventh  pair  about  equals  the  length  of  the  basal 
joint  of  the  preceding  pair,  but  in  tlie  larger  specimens  it  is  some- 
what longer. 

The  inferior  margin  of  the  first  three  abdominal  segments  fur- 
nished with  two  sharp,  prominent  spines  directed  downward  and 
backward,  and  separated  by  a  deep  notch ;  one  is  situated  on  the 
middle  of  the  inferior  margin,  and  the  other  projects  from  the 
posterior  angle.  The  first  and  third  pairs  of  caudal  appendages 
extending  backward  about  the  same  distance,  and  reaching  to  the 
extremity  of  the  telson ;  the  second  pair  terminating  opposite  the 
commencement  of  the  rami  of  the  last  pair ;  rami  serrated,  long. 
Sixth  abdominal  segment  longer  than  broad.  Telson  broady  tri- 
angular, serrated. 
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Trnip. 
water 

Temp. 

»lr. 
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1 

1 

Lat.  32023'  S.  Long.  98^30' 

W. 

64op. 

28  mm. 

9 

O 

**    28  47  N.       *•    124  29 

63    **    62   ** 

28    ** 

9     . 

S 

i*         t<         <k         U               II           i4         li 

<4        44          4<        4< 

20    •* 

9 

4 

"    35  25    •*        ••    142  53 

61    '*    59    •* 

25    *• 

6 

r» 

it         »4         ii         41                «4            <4          << 

<<        <*    1      44       44 

15    *» 

9 

6 

•'      5  00   **        ••     128  00 

•  •••            •••• 

10    »* 

9 

t 

8 

••    25  22    **        *»     133  12 
•»    25  13    **        **     143  15 

67   **    67   *» 

1 
•  •••             •«•• 

1 

12    *' 
14    " 

6  (yoang) 
9 

The  males  of  this  species  arc  smaller  than  the  females,  and  there 
is  a  slight  ditfercnee  in  the  shape  of  the  superior  antennae.  The 
peduncle  is  more  robust,  and  the  apex  of  the  last  joint  is  pro<luced; 
the  anterior  aspect  of  the  produced  portion  slopes  backward  form- 
ing an  ohtuse  angle  with  the  main  portion  of  the  joint,  and  is 
sparsely  covered  with  hairs. 

Oxyeephalni  bulboam,  n.  fp.    Fig.  2,  2a,  26. 

Female, — Body  compressed ;  head  one-fourth  of  the  total  length, 
the  portion  containing  the  eyes  rounded  in  profile,  equally  convex 
above  and  Inflow,  compressed,  the  neck  portion  constrictetl,  but 
not  narrower  that  the  first  segment  of  the  thorax;  the  rostrum 
one-third  the  length  of  the  head  (its  own  length  included),  de- 
pressed, narrower  than  the  head  when  looked  at  from  above, 
sliglitly  constricted  in  the  situation  of  the  superior  antennae, 
duck-bill  shape,  acute,  ridged  along  the  median  line  above.  Su^ie- 
rior  antennae  slender;  }>eduncle  with  the  first  and  last  joints 
sulxMjual,  the  second  short,  the  third  joint  with  hairs  along  the 
anterior  margin ;  flagellum  two-jointetl.  Three  slightly  elevateil 
ridges  running  the  length  of  the  thorax — one  in  tlie  median  line, 
and  one  on  cither  side  of  it — ridges  not  continuous,  but  interrupte<l 
at  the  articulations  of  tlie  segments.  The  first  and  second  pairs  of 
thoracic  legs  short,  |HTfectly  chelate;  the  firat  smaller  than  the 
second,  stouter,  the  fourth  joint  produced  antero-inferiorly  to  the 
a|>ex  of  the  fifth  joint,  spinous ;  dactylus  short.  The  thinl  and 
fourth  pairs  of  legs  sul)equal ;  the  fifth  the  longest,  its  basal  joint 
oval ;  the  sixth  shorter  than  the  one  preceding,  but  its  basal  joint 
broader,  remaining  joints  pectinated  as  in  O.  tuberculatum ;  the 
last  pair  sliorter  than  tlie  sixth,  all  its  joints  well  devclopeil,  to- 
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gether  longer  than  the  basal  joint  of  the  sixth  jiair.     The  postero- 
inferior  angle  of  the  anterior  abdominal  segments  acutely  pro- 
duced ;   in  front  of  the  posterior  angle  on  the  inferior  margin  a 
broad  notch,  no  spine  on  the  inferior  border.     The  first  and  last 
pairs  of  caudal  appendages  and  telson  extending  about  the  same 
distance   backward;   the   second    pair  terminating   opposite  the 
commencement  of  the  last  pair  and  the  commencement  of  the 
lami  of  the  first  pair.     The  sixth  segment  of  the  abdomen  longer 
tlian  broad.     Telson  broad,  triangular  at  apex. 


«*  xam. 

]%calitie8. 

Tomp. 
water. 

Temp, 
air. 

Length. 

Sex. 

1  Lat.  28O00'  N.  Long.  140o  00'  W. 

2  "    27  00  N.       "      140  00  W. 

3  "    85  45  N.       "   *  144  25  W. 

j 

70OF. 
70  ** 
62     ** 

690F. 

69     ** 

58     ** 

17  mm. 

13  " 

14  »' 

9 
9 
? 

The  affinities  of  this  species  are  with  Oxycephalus  fuberculatus^ 
^  >  mit  is  very  readily  distinguished  by  the  bulbous  shape  of  the  head 
^^  xid  by  the  absence  of  the  spine  on  the  inferior  margin  of  the  three 
^^  ^terior  abdominal  segments.   There  are  no  males  in  the  collection. 

^^^cyoephalm  lelerotioni,  n.  ?p.    Fig.  3,  3a,  3^,  3c. 

Male. — Animal  with  the  tegumentary  covering  hard  and  resist- 
i  ^:ig.     Head  as  long  as  the  first  six  segments  of  the  thorax ;  the 
ortion  containing  the  eyes  rounded  and  shorter  than  the  part 
nterior  to  it,  compressed,  wedge-shaped,  with  the  broad  end  of  the 
"^vedge  posterior, constricted  in  front,  and  notched  behind  and  above 
«tt  its  articulation  with  the  thorax,  inferior  surface  convex,  superior 
Surface  rounded  and  sloping  downward;  rostrum  broad,  triangu- 
lar, depressed  towards  the  end,  acute,  elevated  in  the  median  line. 
\n  the  smaller  specimens  the  point  of  the  rostrum  was  deflexed ; 
a  broad  deep  concavity  beneath  the  rostrum  for  the  reception  of 
the  superior  antennse;  the  groove  for  the  inferior  antennae  and 
mandibular  palpi  long  and  narrow.     Superior  antennae  bowed  in 
the  form  of  a  half-circle,  and  springing  from  the  posterior  ex- 
tremity of  a  lengthened  elevation  on  the  under  surface  of  the 
rostrum,  the  convex  margin  densely  hairy,  the  apex  of  the  con- 
cave border  produced  at  nearly  a  right  angle  with  the  rest  of  the 
joint;   peduncle  with   the   middle  joint   short;   flagellum   three- 
jointed   and  articulating  with   the  base  of  the   produced   apex 
19 
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of  the  last  Joint  of  the  peduncle.  Inferior  antennse  when  folded 
reaching  nearly  to  the  extremity  of  the  rostram,  first  four  Joints 
long  and  subequal,  the  fifth  short.  Mandibular  palpas  long, 
first  Joint  long,  the  last  two  short  and  subequal.  The  thorax 
elevated  along  the  median  line  into  a  broad,  rounded  ridge,  with 
the  sides  sloping  down  from  the  summit;  the  ridge  appearing 
somewhat  no<lulated;  a  row  of  nodules  along  the  side  above  the 
epimerals ;  on  the  fifth  epimeral  a  prominent  spine,  directed  back- 
ward ;  the  segments  of  the  thorax  decreasing  posteriorly,  each 
segment  bulging,  not  overriding  its  fellow  ;  the  whole  surface  of 
the  body  finely  granulated.  First  and  seconcf  pairs  of  thoracic 
legs  short,  chelate ;  the  first  smaller  than  the  second,  with  the 
fourth  Joint  broad,  produced,  apex  acute,  spinous;  the  second 
pair  with  fourth  joint  more  produced  than  in  the  first,  the  anterior 
margin  of  the  Joint  nearly  straight;  the  fifth  Joint  as  long  as  the 
anterior  margin  of  the  fourth,  spinous  below ;  claw  long,  acute. 
The  last  three  pairs  of  thoracic  legs  with  the  basal  Joint  broadly 
dilated,  and  with  a  series- of  four  pits  along  the  median  line  of  the 
outer  surface  of  each  Joint,  their  posterior  edge  broadi}*  produced 
backward  near  the  middle ;  the  basal  joint  of  the  sixth  pair  the 
broadest;  that  of  the  last  pair  small,  its  distal  margin  broad,  the 
entire  leg  shorter  than  the  first  Joint  of  the  preceding  pair.  The 
three  anterior  abdominal  segments  with  the  postero-inferior  angle 
produced,  acute,  inferior  edge  straight;  the  fourth  segment  small; 
the  fifth  and  sixth  consolidated,  and  together  as  long  as  the  telson. 
Telscm  triangular,  broad,  projecting  but  slightly  beyond  the  ex- 
tremitics  of  the  caudal  appendages.  The  first  and  third  pairs  of 
caudal  api)endages  reaching  backward  nearly  the  same  distance; 
the  last  pair  very  short,  the  rami  equalling  the  length  of  the  base: 
the  second  pair  slender,  and  terminating  op|K)site  the  commence- 
ment of  the  rami  of  the  last  pair;  rami  lanceolate. 


No.  L')eAJltte«.  T^nip.  Temp.         L«*D|;th.       9t\ 

e\iitti.  wat*^.  air. 


1  Lat.  26-  13'  X.  Long.  148: 15'  W.     71^  F.      67^  F.  15  mm.  6 

2  *•    25    13  N.       *'      U3    15  W.  I 10    -  5 

3  •*      **     *'    \         **        **      **    W  10    **  A 

4  *•    25  50  N.       ••      132  45  w!     i^F,      680*f!  10    ••  9 
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The  female  of  this  species  is  more  robust  than  the  male.  The 
head  is  deeper  and  broader,  more  rounded  above  and  below,  the 
notch  posterior  shallower;  the  rostrum  shorter  and  narrower. 
Superior  antennae  straight,  or  slightly  curved,  slender,  not  pro- 
duced at  the  apex  of  the  third  joint  of  the  peduncle.  In  the  one 
specimen  of  this  sex  in  the  collection  the  spine  on  the  fifth  epime- 
xal  was  absent. 

The  figure  was  taken  from  the  largest  specimen  in  the  collection. 
•The  head  is  longer,  and  the  constricted  portion  behind  is  broader 
^han  in  the  two  other  male  specimens.  In  the  latter  the  tip  of  the 
:T08trum  is  somewhat  deflcxed. 

LEPTOCOTIS,  streets. 

Body  long  and  slender.  Head  produced  anteriorly  to  the  supe- 
irior  antennae  in  a  long,  slender  rostrum,  constricted  posteriorly  at 
Its  articulation  with  the  thorax,  the  constricted  portion  short. 
Superior  antennae  short,  three-jointed,  curved  in  the  male,  and 
straight  in  the  female;  inferior  antennae  five-jointed,  joints  sub- 
equal,  excepting  the  last  which  is  short.  Mandibular  appendage 
^hree-jointed.  First  and  second  pairs  of  thoracic  legs  short,  che- 
late; the  third  and  fourth  simple;  the  last  three  pairs  with  the 
l)asal  joint  dilated;  the  last  pair  diminutive.  The  sixth  abdo- 
minal segment  (the  fifth  and  sixth  fused)  elongated.  The  caudal 
appendages  long,  linear.     Telson  long,  triangular  at  apex. 

This  genus  occupies  an  intermediate  position,  showing  the 
transition  from  the  short  Oxycephalus  into  the  excess! vel3'  elon- 
gated form  of  the  lihabdosoma.    Its  afiSliations  are  with  both. 

leptoeotif  ipinifera,  Streets.    Fig.  4,  4a,  4b. 

Leptoeotis  »pinifera^  Streets,  Bulletin  of  the  U.  S.  National  Museum, 
Washington,  1877,  p.  137. 

Male. — Head  long,  excluding  the  rostrum,  as  long  as  the  thorax, 
deeper  posteriorly  than  anteriorly,  gradually  narrowing  above  and 
below  to  the  rostrum,  superior  surface  abruptly  constricted  behind, 
the  neck  on  a  level  with  the  dorsum  of  the  thorax,  the  rest  of  the 
superior  surface  elevated  above  the  dorsum  of  the  thorax,  straight, 
slightly  arched  over  the  superior  antennae,  inferior  margin  convex, 
the  front  hollowed  out  below  on  either  side  into  fossae  for  the 
superior  antennae ;  rostrum  slightly  more  than  one-third  the  length 
of  the  head  (including  its  own  length),  slender,  acute,  slightly 
arched.   Superior  antennae  sickle-shaped,  the  first  and  second  joints 
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short,  forming  the  handle  of  the  sickle,  the  second  joint  shorter 
than  the  first, both  together  shorter  than  the  broad,  curvetl,  terminal 
joint  of  the  |)eduncle,  margins  of  the  last  joint  densely  hairy,  %\iex 
produced  into  a  long,  stout  process,  at  right  angle  with  the  rest 
of  the  joint;  a  short,  bi-articulate  flagellnro  articulating  with  the 
anterior  surface  of  the  base  of  the  process,  two  or  three  auditory 
hairs  on  each  articulus.  Inferior  antennte  when  folded  reaching 
as  far  forward  as  the  base  of  the  su|>erior  pair,  the  distal  extremity 
of  the  first  joint  clubbed,  the  first  three  joints  equal  in  length,  the 
fourth  somewhat  shorter,  fifth  very  short,  with  one  or  two  hairs 
at  the  apex.  Mandibular  appendage  as  long  as  the  first  joint  of 
the  inferior  antenniv,  the  second  and  third  joints  short. 

First  and  second  pairs  of  thoracic  legs  short,  chelate;  the  first 
smaller  than  the  second,  witli  the  fourth  joint  broad,  and  producetl 
anteriorly,  the  pro<luced  portion  triangular,  spinous,  the  apex  long, 
slender,  acute;  the  fifth  joint  broad,  spinous  below  and  anteriorly; 
dactylus  nearly  one-half  the  length  of  the  fifth  joint,  curved,  with 
a  spine  on  the  inferior  edge  behind  the  middle.  The  second  fwiir 
of  legs  similar  to  the  first;  the  third  and  fourth  pairs  simple, 
slenilor,  shorter  than  the  fifth ;  the  fifth,  sixth,  and  seventh  with 
the  first  joint  dilated;  the  basal  joint  of  the  sixth  broader  than 
the  fifth,  but  with  the  remaining  joints  shorter,  and  closely  |>ecti- 
nated  along  their  anterior  margin  ;  the  |)ectinations  on  the  tliini 
joint  coarse,  on  the  fourth  very  fine,  while  those  on  the  fifth  joint 
are  intermediate  between  the  two  preceding;  the  last  pair  of  legs 
diminutive,  not  half  as  long  as  the  basal  joint  of  the  preceding. 
The  first  three  segments  of  tl\e  abdomen  subequal,  inferior  margins 
finely  serrated,  the  third  segment  with  the  postero-inferior  angle 
prrxluced  into  a  long,  spinous  process,  the  angle  of  the  first  and 
second  segments  square  behind,  not  pro<luced  ;  the  ])eduncles  of 
swimming  feet  broa<]ly  oval.  Sixth  alnlominal  segment  and  telson 
elongated.  The  first  pair  of  caudal  a})pendages  longer  and  broader 
than  the  second,  and  reaching  nearly  as  far  backward  as  the  Last 
])air;  the  latter  short;  all  of  them  biramous,  and  serrated  along 
thi'ir  inner  margins.  Telson  extending  beyond  the  extremity  of 
thi'  last  pair  of  cau<lal  ap|>endages. 
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No. 

Localities. 

Temp. 

Temp. 

Length. 

Sex. 

exam. 

water. 

740  F. 

air. 

1 

Lat.  2103r  N.  Long.  152=28'  W. 

710  F. 

11mm. 

6 

2 

''    29  00  N.       '»      157  00  W. 

13    ** 

6 

3 

*'    25   13  N.       "      143   15  W. 

11   *' 

6 

4 

**     15  38  N.       »*      118  00  W. 

760F. 

9    '' 

9 

5 

"     16  25  N.       "      118  00  W. 

75     ** 

8    ** 

9 

6 

**      2   57   S.       -       81   40  W. 

68     *» 

730  F. 

9    *' 

9 

Female, — Animal  smaller  and  slenderer  than  the  male.  Head 
oblong,  convex  above  and  below,  tapering  in  front  and  behind,  not 
abruptly  constricted  at  the  neck,  as  is  the  case  in  the  male;  ros- 
trum relatively  longer,  being  equal  to  the  length  of  the  head  be- 
hind it.  Superior  antennse  slender,  straight,  not  produced  at  the 
a{)ex.  The  thorax  increases  in  thickness  towards  the  middle. 
The  peduncles  of  the  swimming  feet  oblong. 


CALAMOBHTNCHXrS.     n.  gen. 

Body  elongated,  slender,  almost  rod-like.  Head  large,  depressed, 
produced  anteriorly  to  the  eyes  in  a  broadly-expanded,  triangular 
rostrum;  constricted  behind  the  eyes  into  a  short,  narrow  neck. 
Superior  antennae  with  the  peduncle  three-jointed ;  in  the  female 
straight.  First  and  second  pairs  of  thoracic  legs  small,  chelate ; 
the  fourth  joint  broad  and  long,  the  fifth  short  and  narrow.  The 
last  three  pairs  of  legs  with  the  basal  joint  narrowly  dilated  ;  the 
seventh  pair  diminutive.  The  sixth  segment  of  the  abdomen  long 
and  narrow.  Caudal  appendages  long  and  linear.  Telson  short, 
triangular. 

Calamorhynoliai  pellncidnB,  n.  sp.    Fig.  5,  5a. 

Female. — Head  long,  nearly  one-third  of  the  total  length,  its 
breadth  twice  that  of  the  thorax ;  neck  short,  and  slightly  nar- 
rower than  the  thorax;  the  portion  containing  the  eyes  oblong, 
convex  above  and  below  when  viewed  in  profile,  elevated  above,  in 
the  median  line,  into  a  sharp  ridge,  which  terminates  at  the  apex 
of  the  rostrum,  below  the  eyes  from  two  long  and  rounded  lobes 
separated  by  a  broad,  shallow  groove;  rostrum  flattened,  poste- 
riorly broader  than  the  eyes,  commencing  on  either  side  of  the 
eyes  in  a  broad,  rounded  wing-like  expansion,  and  tapering  for- 
ward to  a  long  and  acute  apex.  Superior  antennae  situated  about 
the  centre  of  the  under  surface  of  the  rostrum,  small  and  slender, 
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with  the  first  and  last  joints  of  the  peduncle  subequal,  the  middle 
joint  short,  auditory  hairs  at  the  apex ;  flagellum  bi-articulat€,  bent 
forward  at  its  articulation  with  the  peduncle.  Segments  of  the 
thorax  subequal.  First  pair  of  thoracic  legs  shorter  than  the 
second  ;  the  fourth  joint  broad,  produced,  and  rounded  anteriorlj, 
80  that  the  apex  points  upwanl  slightly,  spinous  and  serrated, 
apex  acute,  short ;  fifth  joint  slender,  spinous,  serrated  on  inferior 
edge ;  dactylus  long,  slender,  acute  ;  the  hand  of  the  second  pair 
oblong  in  shape,  fourth  joint  more  elongate  than  that  of  the  first 
pair,  convex  below,  apex  prolonged,  slender,  spinous,  sharply  ser- 
rated  on  anterior  edge,  fifth  joint  slender,  as  long  as  the  anterior 
margin  of  the  fourth  joint,  spinous,  sharply  serrated  below.  Thini 
and  fourth  pairs  of  legs  simple ;  the  last  three  pairs  with  the  basal 
joint  narrowly  dilated,  lanceolate;  the  fifth  pair  the  longest;  the 
sixth  shorter  than  the  fifth,  with  the  third,  fourth,  and  fifth  joints 
minutely  serrated  along  their  anterior  margin ;  the  seventh  pair 
diminutive,  barely  exceeding  the  basal  joint  of  the  preceding  pair. 
The  anterior  three  abdominal  segments  subequal,  the  postero-io- 
fcrior  angle  acute,  projecting.  The  sixth  segment  long  and  nar- 
row, slightly  longer  than  the  peduncle  of  the  first  pair  of  caudal 
ap]>endages.  First  and  second  pairs  of  caudal  appendages  long 
and  linear,  the  first  stouter  than  the  second,  equal  in  length,  fall- 
ing short  of  the  apex  of  the  telson  and  the  extremity  of  the  last 
pair,  inner  margin  and  rami  serrated ;  the  last  pair  short,  about 
one-third  the  length  of  the  first  pair,  slightly  shorter  than  the  tel- 
son.    Telson  narrow,  acute  at  a|)ox. 

Length,  12  mm.  Locality,  lat.  28^  06'  N.;  long.  UO^  12'  W. 
Temp,  water,  70^  ;  temp,  air,  69^.     Sex,  female. 

BHABDOSOMA,  WhiU. 

Animal  exceedingly  elongated  and  attenuated,  rod-like.  Head 
pro<luced  anteriorly  to  the  superior  antenna;  in  a  very  long  and 
thread-like  rostrum ;  neck  long  and  slender.  Superior  antennae 
situated  in  front  of  the  eyes,  three-jointed,  curved  in  the  male, 
and  straight  and  slender  in  the  female;  inferior  antennae  long  and 
five-join te<l.  First  and  second  pairs  of  thoracic  legs  small  and 
chelately  develo|)ed  ;  the  fifth  and  sixth  pairs  either  similar  to  the 
preceding,  or  with  the  basal  joint  very  slightly  enlarged ;  the 
seventh  pair  obsolete.  The  posterior  abdominal  segments,  and 
caudal  ap|)endages  very  long  and  slender. 
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Bhabdoioma  whitei,  Bate.    Fig.  6,  6a,  6^. 

Bhabdosoma  whiteiy  C.  Spence  Bate.    Catalog.  Ampki.  Crustacea,  1862, 
p.  845,  pi.  54,  fig.  7. 

JUale. — Length  of  the  head  nearly  one-half  of  the  total  length 
^tt)5  rostrum,  from  the  situation  of  the  superior  antennse,  three 
times  as  long  as  the  rest  of  the  head  ;  the  portion  containing  the 
eyes  shorter  than  the  neck,  the  superior  surface,  posteriorly, 
sloping  backward  with  a  gentle  incline  to  the  neck;  inferior  sur- 
face straight,  anteriorly  ascending  obliquely  to  the  insertion  of 
the  superior  antennas ;  the  neck  narrowest  about  the  middle,  en- 
larged at  its  articulation  with  the  thorax,  superiorly  very  slightly 
concave,  inferior  surface  straight,  on  a  level  with  the  under  sur- 
face of  the  eyes,  a  narrow  and  shallow  groove  running  the  whole 
length  of  the  under  surface.  Superior  antennce  with  the  peduncle 
stout,  sickle-shaped,  first  and  second  joints  short,  third  long, 
broad,  curved,  with  the  concavity  forward,  anterior  apex  produced 
into  a  stout  process,  hairy ;  fiagellum  short.  Inferior  antennae 
long,  joints  subequal,  except  the  last,  in  adult  individuals  when 
folded  longer  than  the  neck,  reaching  nearly  to  the  middle  of  the 
eye-portion.  Mandibular  palpus  as  long  as  the  first  joint  of  in- 
ferior antennae,  first  joint  long,  last  two  short.  The  third,  fourth, 
fifth,  and  sixth  thoracic  segments  subequal  and  lengthened,  the 
first,  second,  and  seventh  short,  the  latter  about  one-half  the 
length  of  the  sixth.  First  pair  of  thoracic  legs  with  the  fourth 
joint  short,  dilated,  produced  anteriorly  to  near  the  apex  of  the 
fifth  joint;  fifth  joint  stout,  inferior  edge  anteriorly  dilated  and 
slightly  produced ;  dactylus  long,  slender,  curved ;  the  second 
pair  of  legs  longer  than  the  first,  fourth  joint  slender,  but  slightly 
enlarged,  produced  anteriorly  in  a  long,  slender,  curved  process, 
acute  at  the  apex,  and  extending  slightly  beyond  the  apex  of  the 
fifth  joint ;  the  latter  produced  anteriorly  at  its  inferior  angle  into  a 
short  process,  toothed,  distal  extremity  of  the  joint  enlarged ;  dacty- 
lus long,  curved.  The  remaining  thoracic  legs  simple,  first  joint  not 
dilated,  as  slender  as  the  preceding,  increasing  in  length  to  the 
sixth,  the  third  and  fourth  joints  of  the  sixth  pair  finely  toothed 
on  the  anterior  margin,  the  fifth  joint  coarsely  toothed ;  the  seven4;h 
pair  obsolete.  The  anterior  three  abdominal  segments  subequal, 
the  postero-inferior  angle  produced  into  a  prominent,  acute  spine, 
with  a  broad,  shallow  notch  in  front  of  each  spine,  last  spine 
longest ;  the  fourth  segment  as  long  as  the  third,  and  about  three- 
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fourths  the  length  of  the  sixth,  slender.  Caudal  appendages 
long,  linear,  serrate<l,  biramous,  rami  short ;  the  first  pair  reach- 
ing backward  to  about  middle  of  the  length  of  the  last  pair ;  the 
second  pair  slightly  longer  than  the  sixth  abdominal  segment: 
the  last  pair  falling  short  of  the  extremity  of  the  telson,  and 
shorter  than  the  first  pair.  Telson  cylindrical,  tapering  to  the 
extremit}',  which  is  acute,  and  slightly  defined. 


No. 
exaiu. 


Localities. 


Tump.  Temp. 


1 
2 
8 

4 

5 

a 

7 


Lat.  27-'17'N.  Long.  IUC'IO' W. 


i( 
it 


41 
i( 
41 

44 
it 


44 

i( 
44 
44 
44 


44 
44 
44 
4< 
4  4 


4k 

44 
<4 
44 

44 


4t 
4* 
44 
44 

44 


W»l»T. 


70^  F. 

44 


air. 


LeDgth        8«s. 


72- F.    ♦45  mm. 


44 
44 

44 
44 


tk 

44 
*4 
<4 
44 


tt 
<« 
tt 
f 
tt 


tt 

f4 
(4 
(I 

(4 


Lat.  10^25' X.  Long.llSOQO'W. 


•  •  •  •  • 


•39 

5.> 

•42 

'•48 
•2.> 


<k 
44 
44 

«4 
«  < 

44 


6 
6 
9 
9 
9 
9 
5 


Thos(>  marked  with  asterisks  had  more  or  less  of  the  point  of  the  rostmm 
broken  off. 

In  the  female  the  thorax  is  larger,  the  superior  antenna?  are 
small,  slender,  and  straight.  The  last  joint  of  the  peiluncle  is 
broad  and  flattened  at  the  apex,  and  crowne<l  by  a  number  of 
hairs.     In  other  respects  similar  to  the  male. 

The  drawing  was  taken  from  a  female,  for  the  reason  that  it  was 
the  only  one  of  the  collection  that  possessed  the  rostrum  entire. 

Bhabdoioma  armatam  (Etiw.),  AdAms  ami  Whit«.    Fig.  7,  7a,  7b, 

Oxift'ephalnt  armntum,  M.  Edwards,  Hist,  des  Crust.,  iii,  1840,  p.  101. 

Hhabdottoma  ariimtum^  Adams  and  White,  Voyage  of  the  Samarang, 
18."»«»,  Zoolo^jy,  Crust.,  p.  <»3,  pi  13,  fig.  7  (non  R,  armtitum.  Bale, 
Catulojr.  Ainphi.  rrusl.,  isr>2,  p.  344,  pi.  54,  fiir.  6.). 

young  Male. — Animal  robust.  Rostrum  broken  off  4  mm.  from 
the  sui>erior  antennie,  spinulos(^;  the  portion  containing  the  eyes 
oblonir,  deejKjr  posteriorly  than  anteriorly,  shorter  than  the  i>or- 
tion  posterior  to  it;  the  latter  spinulose.  Antenna.'  immature.* 
The  8U|>erior  pair  stout,  slitflitly  curved,  first  and  second  joints 
short,  Hulx^qual,  the  third  joint  long  and  broad,  with  the  extremity 


I  The  antennn'  and  mandibular  palpi  are  in  the  same  condition  as  in  the 
immature  nialf'H  of  U.  trhitet\  where  the  ftuiM*rior  pair  becomes  curved,  and 
the  inferior  pair  elongates  with  age,  or  at  maturity. 
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crowned  with  hairs.   Inferior  antennae  and  mandibular  palpi  short. 
thoracic  segments  gradually  increasing  in  length  to  the  seventh, 
"which  is  about  two-thirds  the  length  of  the  sixth  ;  epimerals  long, 
"with  the  inferior  margins  finely  serrated;  the  last  epimeral  con- 
"tiracted  in  the  middle,  somewhat  dumb-bell  shaped.     First  pair  of 
'tihoracic  legs  short,  the  fourth  joint  produced  anteriorly  beyond 
^lie  extremity  of  the  fifth  joint,  the  process  slender,  apex  acute, 
:MDferior  margin  straight;  fifth  joint  produced  antero-inferiorly  into 
s\  short,  broad,  triangular  process,  dactj'lus  long;   second  pair 
slender,  longer  than  the  first  pair,  fourth  joint  produced  anteri- 
^>rly  into   a  very  long,  slender,   curved   process   extending  be- 
yond the  extremity  of  the  fifth  joint;  the  latter  joint  longer,  but 
3)roduced  as  in  the  first  pair,  dactylus  long,  slender.     The  third 
^nd  fourth  pairs  of  thoracic  legs  shorter  than  the  fifth  and  sixth 
X&lrs,  subequal,  the  fourth  somewhat  the  longer;  the  fifth  longer 
^han  the  sixth,  the  first  joint  of  both  somewhat  enlarged,  the 
interior  margin  of  the  third,  fourth,  and  fifth  joints  of  the  sixth 
■pair  finely  serrated.     The  anterior  three  abdominal  segments  sub- 
equal, the  posterior  and  inferior  margins  of  the  first  meeting  at  an 
obtuse  angle,  not  produced ;  the  margins  of  the  second  segment 
Tneeting  at  nearly  a  right  angle,  slightly  projecting;  the  angle 
of  the  third  segment  still  more  projecting,  the  margins  meeting 
at  an  acute  angle;  finely  serrulated.     The  sixth  segment  (fifth 
and  sixth  fused)  nearly  twice  as  long  as  the  fourth,  and  the  latter 
about  two-thirds  the  length  of  the  third ;  the  slender  posterior 
abdominal  segments  and  telson  spinulose.   The  first  pair  of  caudal 
appendages  reaching  not  quite  to  the  middle  of  the  last  pair;  the 
latter  longer  than  the  former,  and  extending  quite  or  nearl}'  to 
the  extremity  of  the  telson ;  the  second  pair  slender,  and  of  the 
same  length  as  the  sixth  segment  of  the  abdomen;  rami  long, 
lanceolate,  margins  of  peduncles  and  rami  serrated.   Telson  cylin- 
drical, gradually  tapering  posteriorly,  apex  acute. 
Length,  from  end  of  broken  rostrum,  45  mm.     Locality,  lat. 

27°  17'  K,  long.  111°  19'  W.     Temp,  water,  70°  F.     Temp,  air, 
720  p. 

White  named  his  species  on  the  authority  of  Milne  Edwards, 
that  it  was  the  same  as  his  Oxycephalus  armatum.  I  have  iden- 
tified the  present  specimen  with  White's  figure;  they  agree  in 
ev^ry  essential  particular.  What  B.  armatum,  Bate  {  =  Macro^ 
cephalus  longirostris,  Bate,  Ann.  and  Mag.  Nat.  Hist.,  3d  ser ,  i, 
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1856,  p.  362)  is,  I  do  not  know,  although  both  the  description  and 
figure  are  supposed  to  have  been  taken  from  the  same  8|)ecimeo 
that  furnished  White's  figure;  namely,  the  Sir  E.  Belcher  specimen, 
which  was  captured  during  the  cruise  of  the  Samarang,  and  which 
is  the  only  specimen  Mr.  Bate  claims  to  have  had  access  to.  For 
some  unexplained  reason  he  omits  all  reference  to  White's  figure, 
although  he  refers  to  the  latter's  text.  Concerning  the  Bvlcher 
specimen,  Adams  and  White  say,  *^  We  regret  that  the  state  of 
the  only  specimen  in  the  British  Museum  is  such  that  we  cannot 
give  the  generic  character  with  that  detail  which  we  should  wish/^ 
They  also  state  that  the  drawing  was  made  at  the  time  of  capture. 
The  following  characters  will  denote  the  difference  between  R, 
armatum^  Bate,  and  the  present  species:  The  presence  in  the 
former  of  a  tooth  on  the  inferior  margin  of  the  fourth  joint  of  the 
first  pair  of  thoracic  feet;  of  a  postero-tlorsal  spine  on  the  second 
and  third  abdominal  segments;  the  non-enlargement  of  the  first 
joint  of  the  fifth  and  sixth  pairs  of  thoracic  legs  (White's  figure 
shows  these  to  be  enlarged);  and  in  the  relative  lengths  of  the 
first  and  last  pairs  of  caudal  appendages,  the  first  being  longer 
than  the  last,  and  reaching  as  far  backward.  I  give  it  provision- 
ally  the  name  Rhabdosoma  longirostrin  (Bate).  There  are  other 
points  of  difference,  but  the  above  are  sufficient  for  the  present. 

EXPLANATION  OF  PLATES. 

Fig.  L  Oxijcephalus  tuherculatus^  Bate ;  la,  16.  First  and  second 
thoracic  feet. 

Fig.  2.  Oxycephalus  bulboHHf<^  Streets  ;  2a,  2b,  First  and  second 
thoracic  feet. 

Fig.  3.  Oxycephalus  sclerodcHH^  Streets  y  3a,  36.  First  and  se- 
cond thoracic  feet;  3c.  Head  of  female. 

Fig.  4.  Lt^ptocotis  spinifera^  Streets;  4a.  Second  thoracic  foot; 
46.  Head  of  female. 

Fig  5.  Head  of  Calamorhynchus  pellncidus^  Streets;  5a.  Second 
thoracic  f<rK)t. 

Fig.  6.  Rhabdosoma  ichitei^  liatc;  6a,  66.  First  and  second  tho- 
racic feet. 

Fig.  7.  Rhabdosoma  armaium^  (Edw.)  White;  7a,  76.  First  and 
second  thoracic  feet. 
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July  16. 
Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 
Sixteen  persons  present. 


July  23. 
The  President,  Dr.  Ruschenbeeger,  in  the  chair. 
Fifteen  persons  present. 


July  30. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Sixteen  persons  present. 

The  death  of  Carl  Stal,  a  correspondent,  was  announced. 
Herman  C.  Evarts,  M.D.,  and  Mrs.  Emily  T.  Eckert  were  elected 
members. 

J.  B.  Ellis,  of  Newfield,  N.  J.,  was  elected  a  correspondent. 


August  6. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Ten  persons  present. 


August  13. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Twenty-one  persons  present. 


August  20. 

The  President,  Dr.  Ruschenberger,  in  the  cliair. 

Sixteen  persons  present. 

A  paper  entitled  "Notes  on  the  Natural  History  of  Fort  Macon, 
N.  C,  and  Vicinity,  No.  5,"  by  Drs.  Elliott  Coues  and  H.  C. 
Yarrow,  was  presented  for  publication. 
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August  27- 

Tlie  rresiilcnt,  Dr.  KuacHESBEEtaEa,  in  tbe  chair. 

T wen  ty-ei gilt  persona  present. 

Foraminifera  of  the  CoaM  »/  Xew  Jersey. — Prof.  Leidt  re- 
mnrked  tliut  in  recent  visits  to  Cnpe  May  anil  Atlantic  City  he 
lind  inciiti-ntatly  examined  tlie  aliorc  san<ls  for  foraminifera.  in 
botli  localities,  l>etveeii  tides,  along  the  aliglit  ridges  left  by  tbe 
rei'tMliiig  waves,  lie  liiu)  found  iin  alnmdanee  of  specimens,  but 
tlH'j'  ap|>oai'cd  all  to  belong  to  a  single  spi-cies,  wliich  he  sup|)osed 
to  be  the  Xoninnina  millejiora.  On  the  sandy  beaclies  of  the  rocky 
New  p'ngland  shores,  as  at  Newport,  U.  I.,  and  Noank,  Conn.,  he 
had  olinerved  a  far  greater  (juaiitity,  of  several  gcucra  and  s)>ccie«. 

fiejixilii^e  OrgaitK  in  Stapelia — Dr.  J.  Gibbons  Huht  remarkc<l 
that  his  ntteiition  had  t>eei)  culled  to  the  flower  of  iHapetia  a*lf.' 
ria»  by  Mr,  Isaac  Itiirk,  who  had  expressed  the  opinion  that  it 
was  ]irolinl>ly  a  fly-catcher.  The  flower  of  this  plant  is  well  known 
to  botaniitts  iK'cansi-  of  its  extremely  disagreeable  and  animal 
odor,  which  appears  to  attract  many  flies  vrlien  tlie  flower  ia  mft- 
tured.  Contiimoiis  observation  for  several  hours,  under  a  leus 
which  took  in  a  large  field  of  view,  revealed  many  flics  eagerly 
applying  their  tongiits  all  over  the  |>ctal8  and  essential  organs, 
sjiparently  eating  witli  almost  intoxicate<l  reliHh  the  attractive 
cxen-tion  covering  thuse  |>arts.  This  banquet  was  indulged  in  iu 
Mifety  until  their  tongues  came  iu  contact  with  one  or  more  of 


when,  with  am 


hitnate<l   ] 


and  altoniate  with  the  stamens, 
lU'Hx,  the  fly  was  seizeil  and  firmly  held 
by  the  tongue,  a  lio|)eles.t  prisoner. 
Now  a  Ktrnggle  commenced,  and,  if 
the  fly  was  small  and  not  vigoruus, 
he  remained  in  the  trap,  but,  IT  large 
and  strong,  his  eflbrts  tu  esea{>c  were 
succesKful,  an<i  he  flew  away,  drag- 
ging from  its  )K>sition  the  blark  sensi- 
tive H|Mit  tinA  also  the  |>ollen  masses, 
two  of  which  are  attachwi  to  each  trap. 
Tliis  fldhcHion  of  the  fly's  tongue  to 
these  black  H|>ots  is  not  caused  by 
any  cementing  liquid,  but  it  is  fairly 
eauglit  by  an  organic  strueture,  the 

action  resembling  that  of  a  coniinr)ii  stt.'el-trap  use<l  for  cat^'hing 

rats. 

The  fl<rure    shows  the   arrangement  and  connection  of  these 

parts.    The  organ  at  the  Juuetiou  of  the  [wllea  masses  is  the  aen- 
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sitive  trap,  and  when  touched,  however  lightly,  by  the  fly  or  other 
oliject  (as  a  hair,  for  example),  the  opposing,  separated,  parallel, 
and  hard  edges  instantaneously  close  like  pincers,  and  the  prey  is 
secured. 

Stapelia  belongs  to  the  Asclepiadacea,  and  analogous  sensi- 
tive organs  attached  to  the  pollen  masses  esiat  in  olher  genera, 
and  perhaps  in  all  that  natural  order.  We  have  probably  no  other 
■^'egetable  fly-catcher  so  instantaneous  in  its  action  as  the  organ 
lie  had  described,  and  he  could  therefore  confirm  Mr.  Burk's  ob- 
servation. 

Sensitive  Organs  in  Agclepias. — M  r.  Edward  Potts  stated  that, 
ait  the  suggestion  of  Dr.  Hunt,  he  had  examined  such  species  of 
■the  genus  Asclepias  as  were  within  his  reach,  with  the  view  to 
^Lleteimine  whether  a  sensitiveness  and  contractile  power  existed 
mil  the  dark  gland-like  bodies  associated  with  their  pollen  masses, 
similar  to  those  which  Dr.  Hunt  had 
^'?-^-  discovered  in  Stapelia,    Onaccountof 

the  lateness  of  the  season,  his  observa- 
tions were  limited  to  the  A.  incarnala, 
native,  and  a  ciiUivated  species,  the 
A.  curaxsaoicum,  and,  as  these  were 
identical   aa  to  the  points  under  ex- 
amination, his  description    would  be 
understood  to  apply  to  both.     The  ac- 
companying wood-cut  {Fig.  1)  clearly 
shows  the  position  and  form  of  the  so- 
called    glands  (which   may  be   easily 
seen   on   the  flower  by  tlie  aid  of  a 
pocket  magnifying  glass),  near  the  ex- 
tremity of  the  pistil,  just  peeping  out 
I'rom  beneath  the  mantles  of  adjacent  anthers.     These  latter  are 
closely  adherent  to  the  pistil,  or  more  properly  to  its  sligraa,  and 
when  separated  therefrom   present,  on  the  under  side, 
Fig.  2.        the  appearance  he  liad  endeavored  to  show  in  fig.  2,  of 

Sa  pair  of  sacks  or  cases  iu  which  the  pollen  masses 
are  suspended,  left  open  at  the  top  apparently  with 
a  view  to  facilitate  their  withdrawal.  The  sensitive 
glands  are  placed  in  shallow  depressions  upon  the 
perpendicular  columnar  ridges  of  the  stigma,  and 
seem  to  be  attached  to  it  by  a  very  delicate,  easily 
ruptured  membrane.  Fig.  3  rejirt'sents  one  of  these 
as  connected  by  somewhat  broad  and  twisted  filaments, 
with  the  two  adjacent  pollen  masses  of  neighboring 
anthers,  not  those  belonging  to  the  same.  In  this  sketch  he  had 
endeavored  to  represent  it  as  open  and  expectant,  and  in  fig.  4,  as 
firmly  grasping  a  slender  hair.  The  fact  of  the  removal  of  these 
groups  by  insect  agency  has  been  frequently  mentioned ;  his  ex 
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pcrimcnts  have  been  made  to  determine  whether  the  glands  them* 
selves  took  an  active  part  in  the  matter. 

As  these  species  seemed  to  present  few  attractions  to  the 
insect  worhl,  and  received  but  few  such  visitors,  he  was  ooni- 
polled   to   use  both  force  and  strategy  to  accomplish  his   ends. 

He  at  first  tried  to  insert  a  human 
Fig.  3.  hair  while  observing  the   gland 

under  the  microscope,  bat  failed^ 
on  account  of  the  relatively  larfse 
size   of   the   hair  and  the   diffi- 
culty of  manipulating  it  where  all 
directions    were   reversed.      His 
next  plan  was  more  saccessful; 
he  caught  house  flies  and   held 
them   by   the   wings    al>ove    the 
flowers,  allowing    their    feet    to 
scramble  over  them.     Almost  tm- 
mediatel}'  one  or  more  of  these 
would    become    ornamented     by 
groups  of  the  glands  and  pollen 
masses   which   clung  so    closely 
that  their  later  struggles  and  rub- 
bings failed  in  any  ease  to  detach 
them.     The  experiment  of  coarse 
was  less  conclusive  as  to  the  active  agency  of  the  gland  than 
that  mentioned  by  Dr.  Hunt,  where  in  the  Siapelia^  it  closed  on 
the  hairs  clothing  the  prol)OScis  of  its  prey.     To  avoid 
Fig.  4.       the  objection  that  the  hooks  and  spines  u]>on  the  insectV 
.  legs  caught  and  drew  out  the  glands  by  friction,  he  tried 

1  a  modification  of  his  first  experiment.     Taking  a  fine 

^^.        camel's  hair  pencil,  he  brought  its  end  gently,  [)er|>en- 
^^P        diculnrly  upon    the  summit  of  the   flower,  sometimes 
jH         without  special  guidance  and  sometimes  directing  some 
™         of  its  hairs  towards  a  particular  gland.     In  a  ffw  mo- 
ments one  of  the  many  hairs  would  touch  the  sensitive 
inner  surface  of  a  gland,  causing  it  instantly  to  contract  and 
cling   to  the   hair,  winch    tore  it  loose  from  the  stigma.      The 
pollen  niasses  uniformly  remaining  attached   to  it  b}'  their  fila- 
ments were  withdrawn  with  it ;  and  the  whole  have,  in  nearly 
every  case,  remained  together  during  all  the  manipulation  required 
in  the  prt*paration  an<l  mounting  of  them  as  microscopic  objects. 
It  is  noticeable  that  the  glands  remain  open  and  susceptible  long 
after  plucking  the  flowers;  in  fact  until  they  are  nearly  withered. 
In  a  recent  case  he  carefully  examined  each  glan<l  upon  one  flower 
of  a  group  which  had  been  gathered  twenty-four  or  forty-eight 
hours,  un(1er  a  (>ower  of  fifty  diameters,  and  found  them  in  this 
condition  ;  then,  with  a  camePs  hair  pencil,  but  witRout  violence, 
he  removed  the  whole  five,  and  again  viewing  them,  the  change  in 
position  of  the  Jaws  in  every  case  was  very  observable. 
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If  it  should  be  conceded  from  the  result  of  these  experiments 
that  there  is  at  least  a  probability  that  motion  can  thus  be  excited 
in  these  glands,  it  will  appear  further  that  the  withdrawal  of  the 
pollen  masses  is  so  far  within  the  plan  of  creation,  that  it  has  not 
been  left  to  the  accident  of  occasional  entanglement  in  the  legs  of 
insects.  But  to  what  end  is  this  rude  withdrawal  ?  The  fertili- 
zation of  the  plant  by  their  rupture  upon  the  edges  of  the  stigma 
is  a  very  natural  suggestion. 

But  doubt  is  thrown  upon  the  necessity  for  this  exceptional 
method  of  fertilization  when  we  notice  the  existence  of  a  still 
more  extraordinary  one  mentioned  by  Dr.  Gray.  If  we  dissect 
and  carefully  examine  a  thoroughly  matured  flower  just  before  its 
stigma  and  surrounding  anthers  have  fallen,  we  will  probably  find 
some  of  the  pollen  masses  materially  modified  in  appearance  from 
their  earlier  condition,  and  sending  forth,  always  from  their  inner, 
more  convex  edge,  a  great  bunch  of  pollen  tubes  which  penetrate 
the  stigma  at  its  lower  extremity  where  it  joins  the  apex  of  the 
styles.  In  this  view,  its  fertilization,  instead  of  being,  as  it  would 
appear  at  first  glance,  practically  impossible  without  external 
help,  seems  almost  absolutely  certain,  failing  where  our  insect 
friends  or  some  other  form  of  violence  may  have  extracted  all  the 
pollen  masses  before  their  tubes  were  protruded,  or  where  the 
latter  may  have  failed  to  appear  on  account  of  the  prior  drying 
of  the  stigmatic  surface. 

In  this  connection  he  would  refer  to  a  recent  observation  in  which 
the  facts,  though  far  too  few  to  establish  a  rule  upon  the  question, 
yet,  so  far  as  they  go,  tend  to  confirm  the  opinion  of  Robert  Brown, 
as  drawn  from  his  own  experience,  viz.,  that  fertilization  in  this 
family  of  plants  does  depend  largely  upon  insect  agency.  In  three 
instances  Mr.  Potts  had  noticed  upon  flowers  of  A,  curassavicum^ 
beside  their  own  normal  features,  another  sensitive  gland  and  its 
attached  pollen  masses,  which  must  have  been  brought  there  by 
some  external  agency.  In  each  case  one  mass  of  the  pair  had 
been  inserted  under  the  edge  of  an  anther  in  the  immediate  vicinity 
of  another  pollen  mass  occupying  its  natural  position  ;  that  is, 
while  the  latter  was  i7?,the  former  was  under  the  antheridial  sack, 
and  of  course  close  against  the  sloping  lower  surface  of  the  stigma. 
The  first  found  of  these  three  instances  was  not  examined  more 
particularly,  but  the  other  two  forming  parts  of  separate  groups 
of  flowers  upon  the  same  stem,  were  marked,  the  twig  kept  alive 
in  water  for  several  days  to  allow  time  for  the  formation  of  pollen 
tubes,  an<l  then  carefully  dissected.  It  is  worthy  of  remark  that 
by  this  time  every  other  flower  of  each  group  had  withered  and 
fallen,  leaving  these  alone.  On  dissection  it  was  found  that  each 
of  these  inserted  pollen  masses  had  thrown  forward  a  profusion 
of  pollen  tubes  towards  the  point  of  junction  of  the  stigma  with 
the  extremities  of  the  styles;  and  though  he  could  not  detect 
their  entrance  into  the  latter,  fertilization  had  probably  been 
cfiiscted  as  the  ovaries  had  noticeably  increased  in  size. 
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None  of  the  masses  which  occupied  their  natural  position  had 
formed  tubes,  though  in  several  a  strongly  marked  granulation 
and  tendency  to  rupture  appeared  in  those  cells  adjoining  the  con- 
vex inner  edge. 

If  it  be  allowable  to  deduce  a  theory  from  the  observation  of 
so  few  facts,  when  these  are  confirmed  by  so  high  an  authority  as 
Robert  Brown,  he  would  suggest  that  while  there  is  no  imperative 
physical  obstacle  to  self-fertilization  in  tliese  plants,  the  inner 
membrane  of  the  anther  being  cut  away  apparently  for  the  purpose 
of  promoting  or  allowing  it  (as  seen  in  fig.  2),  yet  the  maturity  of 
the  pollen  masses  is  reached  so  late  that  the  stigma  of  the  same 
fiower  has  frequently  lost  its  susceptible  condition  as  to  moisture, 
etc.,  before  that  period  arrives.  When,  however,  the  pollen  masses 
pertaining  to  one  of  the  earlier  flowers  are  removed  by  insects  and 
lodged  in  the  position  above  described  upon  another  just  opened, 
they  find  and  respond  to  the  more  favorable  circumstances,  and 
cross-fertilize  that  flower. 

A  viotif  is  thus  suggested  for  the  sensitive  character  noticed 
in  the  above  described  glands,  and  the  care  taken,  by  this  means, 
to  insure  the  frequent  transplantation  of  the  pollen  masses  into 
other  flowers. 

Dowling  Benjamin,  M.D.,  was  elected  a  member. 

The  following  paper  was  ordered  to  be  published: — 
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HOTES  OK  THE  KATTJBAL  HI8T0BT  OF  FOBT  XACOK,  K.  C,  ANB 

VICIKITY.    (No.  6.) 

BY  DBS.  ELLIOTT  COUES  AND  H.  0.  YARROW. 

The  present  paper  continues  a  series  of  articles  wiiich  iiave  ap- 
peared in  these  Proceedings,  as  follows : — ' 

No*  1.  By  Dr.  Coues,  Vertebrates  (except  Fishes).  1871,  pp. 
12-49. 

No.  2.  By  Dr.  Coues,  Invertebrates.     1871,  pp.  120-148. 

No.  3.  By  Dr.  Yarrow,  Fishes.     1877,  pp.  203-218. 

No.  4.  By  Drs.  Coues  and  Yarrow,  supplementary  to  No.  1,  Ver- 
tebrates.    1878,  pp.  21-28. 

No.  5,  herewith  presented,  may  similarly  be  considered  as  sup- 
plementary to  No.  2,  Invertebrates,  as  it  gives  species  either  iden- 
tified after  No.  2  had  been  printed,  or  ^dded  by  Dr.  Yarrow  after 
Dr.  Coues  had  lefb  Fort  Macon. 

Numerous  specimens,  notably  sponges  and  ascidians,  still  re- 
main undetermined,  but  there  seems  to  be  no  immediate  prospect 
of  identifjnng  them. 

Our  best  thanks  are  due  to  Prof.  A.  E.  Verrill,  who  has  been 
kind  enough  to  revise  the  present  paper,  making  many  additions. 
We  are  also  indebted  for  the  identification  of  various  specimens 
to  Prof.  A.  Agassiz,  Prof.  A.  Hyatt,  Mr.  G.  W.  Tryon,  Jr.,  and 
Prof.  S.  I.  Smith. 

The  classification  and  nomenclature  of  this  paper  are  sub- 
stantially according  to  VerrilPs  "  Report  on  the  Invertebrates," 
etc.,  in  the  Ann.  Rep.  U.  S.  Comm.  of  Fish  and  Fisheries,  1873, 
pp.  293  et  seq. 

The  Appendix,  with  which  we  are  favored  by  Mr.  J.  S.  Kings- 
ley,  will  be  found  a  valuable  article,  complete  in  itself,  on  the 
Decapod  Crustacea  of  the  Atlantic  Coast,  with  special  reference 
to  those  of  Fort  Macon. 

CRUSTACEA. 


Heteroorypta  grannlata,  Stimpsoa. 

Was  occasionally  found  in  the  small  mesh  gill-nets  fished  on 
outside  or  sea-beach. 
20 
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MACROURA. 

Eapagunu  longiearpm,  Stimp.     (=»  E.  longipUf  io  Dr.  Coatf '•  LUt,  p.  134.) 
Very  abundant. 

Alpheuf  hetoroohsUfl,  Say. 
Collected  by  Dr.  Yarrow. 

Alpheni  minm,  Say. 

Not  uncommon.    Found  in  the  cavities  of  sponges,  etc. 

ToMiimA  oarolineniii,  Kingtley. 

Obtained  by  Dr.  Yarrow  and  Dr.  A.  S.  Packard. 

Crangon  Tulgarii,  Fabriciai. 

Very  numerous  on  outside  beach,  and  individuals  of  large  sixe 
were  frequently  found  in  pools  left  by  the  receding  tide.  Smaller 
ones  abundant  in  the  marshy  creeks  oCthe  sounds. 

PalsmonetM  vulgarif,  Stimptoo. 

Is  abundant  on  the  outer  beach  ;  found  with  preceding  species. 

Note.— In  Dr.  Stimpson's  liit  of  the  Decapod  Crustacea  of  Beanfort,  N. 
C.  ( Anier.  Joum.  Sciences,  Ser.  II.,  vol.  xxix.  p.  444,  1860),  the  following 
species  are  enumerated,  which  are  not  included  in  this  nor  In  Dr.  Coaet*s 
previous  list :  Pelia  mutiea^  Lepiopodia  cnlcarata^  Pinnothere$  maeulaiHi, 
IHnnixa  cylindrical  1\  Sayana^  P.  chatopterana^  Lithadia  carioio^  dilappa 
tmirmorata^  Parcellana  ocellata^  P.  tociaUt,  Euc€rainu»  pralon*ju$^  Lipi" 
dop»  icuUUata^  Eupagurut  annuUpa^  Calianaina  nwjor^  Aljthsu$  inttrn^ 
diu$t  Virbiun  pUuracanthus,  Pencui  comtrictui, 

BQUILLOIDEA. 

Sqailla  empasa,  Say. 

Abundant  on  sea-beach  after  storms,  but  is  frequently'  taken  in 
drag-nets.  Incautiously  handled  it  can  give  quite  a  severe  wound 
with  the  spines  of  the  large  claw.  It  is  possessed  of  considerable 
muscular  power,  and  uses  its  spined  caudal  extremity  quite  forci- 
bly to  escape.     Largest  si)ecimen  seen  was  10  inches  long. 

AMPHIPODA. 

Talorohsitia  longioomii,  Smith. 

A  few  seen  on  sea-beach  after  extremely*  high  tides ;  are  readily 
distinguishable  by  the  extreme  length  of  the  antenniv. 

Oammanii  maeroaatuf,  Say. 
This  8|>ecie8,  having,  according  to  Vcrrill,  loc.  cU.^  ^^  the  poste> 
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rior  margin  of  each  of  the  anterior  segments  of  the  abdomen 
produced  into  a  slender  spiniform  dorsal  tooth,"  is  very  common 
near  the  mouths  of  fresh  water  streams  emptying  into  the  sounds. 
Is  particularly  numerous  in  eel-grass. 

ISOPODA. 

SphsBToma  qnadridentata,  Say. 

Called  "  Pill  bug"  by  residents  ;  and  is  common  on  the  rocky 
artificial  breakwaters  of  the  sea-beach. 

Idotea  osBoa,  Say. 

Common  on  sand  flats. 

Of  the  Siphonostoma  two  species  have  been  observed,  one  a 
parasite  of  the  drum  fish  (Pogonias  chromis)^  filiform,  with  a  stel- 
late head,  the  other  oval  in  shape,  and  attached  to  the  sting-ray 
( Trygon  centrura), 

CIRRIFEDIA. 

Balanni  galeatni,  Darwin. 

Common  on  Leptogorgia  virgulata. 

Balanm  ehnmeni,  Gould. 
Common. 

Balanm  balanoides,  Stimpson. 
Abundant  on  stakes  and  piles  of  wharves. 

Lepas  anatifera,  Linn^. 

The  only  specimens  secured  were  found  attached  to  pieces  of 
wreck  and  drift  wood,  which  had  probably  floated  from  far  to  the 
southward.    Tliese  were  living  when  found. 

ANNELIDA. 

POL7CH22TA. 

Hereii  limbata,  Ehlera 

Is  tolerably  common  under  rocks  and  stones  at  extreme  low 
water-mark.    Is  considered  excellent  bait  for  small  fishes. 

Oiopatra  onprea,  Clapar^de. 

This  beautiful  and  characteristic  species  is  tolerably  abundant 
on  the  muddy  sand  flats.  A  number  were  taken  on  Bird  Shoal 
opposite  Fort  Macon. 

Arabella  opalina,  Verrill  (=  Lumbrieonerei* opalina,  Yerrin,  in  Report). 

In  sand  at  low  water. 
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Rhynolioboliis  amerioanuf ,  Yeirill. 

Collected  on  the  flats  by  Dr.  Yarrow. 

AnthostomA  robnitnm,  Yerrill. 

Collected  on  the  sand  flats  by  Df.  Yarrow. 

SabelUrim  Tnlgarii,  Verrill. 
Common  on  shells,  etc. 

CistoaidM  Oonldii,  Yerrill. 
A  few  specimens  obtained  by  Dr.  Yarrow. 

Sabella  mierophthalma,  Yerrill. 

Common  on  piles  in  the  interstices  of  ascidians,  etc. 

HjdroidM  dianthua,  YerriU  (»=  Serpuia  diantkut,  Yerrill,  io  Report). 

Common  on  dead  shells. 

But  little  attention  was  devoted  to  the  smaller  Crustacea  and 
annelids,  and  numerous  other  s[)ecies  undoubtedly  occur. 

8C0LECIDA. 

PHARTNOOFNEUBTA. 

Balanoglouuf  anrantiaeuf,  Yerrill. 

The  original  aurantiacus  of  Oirard  was  from  South  Carolina 
(Yerrill). 

This  species  is  extremely  common  in  the  vicinity  of  Fort  Macon, 
and  its  resorts  may  readily  be  discovered,  owing  to  peculiar  coils 
of  sand  which  it  expels  from  the  orifice  of  the  holes  in  which  it 
lives.  These  holes  are  lined  with  a  coating,  apparently  of  mucus, 
excreted  by  the  animal.  Largest  s|>ecimens  seen  were  six  inches 
long. 

NEMBRTINA. 

CerebratalUf  in^ni,  Yerrill  (»  Meekeiia  ingtNt,  Leidy). 

This  curious  s|>ecies  is  quite  abundant  in  the  shallow  waters  of 
the  salt  marshes;  it  is  also  found  on  the  sea-bench.  Its  ap|)ear- 
ancc  is  so  peculiar  when  quiescent  that  the  closest  observation  only 
could  determine  it  a  living  organism.  Some  specimens  seen  at 
least  eight  feet  in  length. 
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MOLLUSCA. 

CEPHALOPODA. 
Dibranohiata. 
Ommattrephei  Bartramii,  Lesaear. 

Two  or  three  apecimeDs  of  this  comparatively  rare  species  were 
found  in  Bogue  Sound,  not  far  from  Barkers  Island,  having  been 
taken  in  nets. 

LoligO  brevlB,  Blainville  (—  L.  trevtyinna,  in  Dr.  Goaes's  List) 

Mr.  G.  W.  Tryou,  Jr.,  of  Philadelphia,  has  identified  this  species 
from  Bogue  Sound,  Fort  Macon.    A  few  specimens  only  taken. 

GASTROPODA. 

Pectinlbranchiata. 
Aens  oonoavui  (Say,  sp.). 

One  specimen  was  obtained  by  Dr.  Yarrow. 

Anaehia  similis,  Verrill. 

Common  on  sea-beach ;  a  few  dredged  on  Bird  Shoal  at  high 
water. 

Colnmbella  meroatoria,  Linn. 

Is  tolerably  abundant  on  Bird  Shoal,  from  which  locality  it  was 
dredged. 

Cerithiopfii  terebralii,  Adams. 

This  species  is  the  one  alluded  to  by  Dr.  Coues  in  Proc.  Acad. 
Nat.  Sci.,  1871,  p.  141,  as  Cerithium^  sp.     It  is  not  abundant. 

Eolima  oonoidea,  Kurtz  and  Stimpson. 

Not  observed  by  the  authors,  but  is  given  upon  the  authority 
of  Kurtz  and  Stimpson,  Proc.  Bost.  Soc.  Nat.  Hist.,  vol.  iv.,  p. 
115, 1851. 

Strombof  alatni,  Gmelin. 

Tolerably  common  on  the  sea-beach  near  Fort  Macon,  numer- 
ous near  Cape  Lookout. 

Xitra  grannloia,  Lamarck. 

A  single  specimen  was  found  on  the  beach  near  Cape  Lookout. 
Is  appparently  uncommon. 

Marginella  guttata,  Dillwyn. 
MargineUa  rosoida,  Redfield. 
Both  species  dredged  on  Bird  Shoal.    Uncommon. 
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Poroellana  exanthemA  {Cypraa  rxanthema,  Linn.)* 

A  single  specimen  secured. 

Soalftria  tnrbinata,  Conrad. 

Less  abundant  than  S,  lineata. 

Crepidula  aonleata,  Omelin. 

Collected  by  Dr.  Yarrow. 
Littorina  dilatata,  d'Orbigny. 

A  few  dead  shells  dredged  on  Bird  Shoal.     UncommoD. 

YoWa  uniplieata,  Sowerby. 

A  few  individuals  of  this  8i)ecies  were  found  as  parasites  of 
Leptogorgia  virgulata^  near  the  wharves  of  Beaufort,  N.  C. 

TECTIBRANCHIATA. 

Utrioulm  oanalioulatni,  Stimpson. 

Abundant  on  Bird  Shoal,  numbers  having  been  dre<lged  there. 

PTEROPODA. 
Theooaomata. 
•tjrllola  aeloiila,  Letacnr. 

We  are  informed  b^'  Prof.  Vcrrill  that  he  has  discovered  this 
apccies  in  the  cells  of  some  sponges  sent  to  him  from  Fort  Macon 

LABfELLIBRANCHIATA. 
Dimyaiia. 
Terado  dilatata,  Stimpfon. 

Tolerably  common  in  floating  drift  wood  near  Fort  Macon.  Is 
hanlly  to  l>e  distinguished  from  T.  mrgolani^  Hanley,  an  allied 
ronii  which  is  more  northern.  Prof.  Verrill  states,  loc.  ci7.,  *•  I 
hiivo  not  met  with  this  species  south  of  Caj)e  Cod.'' 

ilrylisa  orifpaU,  Mbroh 

t'noommon.     A  few  found  near  the  rocky  breakwaters  on  tho 
ftva  Itrnch. 
|»»aai  Idoatnti  Coorad  (fopiil). 

Thla  aptKiies,  described  by  Mr.  T.  A.  Conrad,  Proc.  Acad.  Nat. 
Hoi,  lH7a,  p.  216,  was  discoverinl  by  Dr.  Yarrow  in  1871,  on  the 
«oa  U'Hch  near  Fort  Macon,  a  single  specimen  only  iKjing  secured. 
Ml.  Conrad  says  ^^  is  probably  from  a  miocene  bed  under  the  sea." 
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Oljeimerii  (Panopsa)  bitrnnoata,  Conrad. 

A  single  valve  only  of  this  species  was  discovered  by  Dr.  Yar- 
row, which  Mr.  Conrad  deems  recent,  from  the  presence  of  the 
unaltered  ligament  and  polish.  Mr.  G.  W.  Tryon,  Jr.,  however, 
judges  it  to  be  from  a  submarine  fossil  deposit.  It  was  found  on 
the  sea-beach  six  miles  above  Fort  Macon. 

Xja  arenaria,  Linn. 

Common  in  the  marshy  creeks  near  Fort  Macon. 
SaxieaTa  diitorta,  Say. 

Among  ascidians,  etc. 

Tottania  manhatteniis,  Verrill. 

A  few  specimens  found  on  the  sea-beach.  Prof.  Verrill  is  not 
certain  that  this  species  is  distinct  from  T,  gemma^  Perkins. 

Chione  grata  (Say). 
One  fresh  valve. 

Laeina  # rennlata,  Conrad. 
Abundant  in  Dr.  Yarrow^s  collection ;  but  perhaps  not  recent. 

Argina  pezata,  Gray. 

Common  in  the  muddy,  sandy  portion  of  Bird  Shoal,  where  it 
was  dredged. 

Heteromyaria. 
Kodiolaria  lateralii  (Say). 

Found  in  the  interstices  of  ascidians  from  piles. 

Kodiola  hamatui,  VerriU 
Common  in  marshy  creeks. 

Pinna  mnrioata,  Linn. 

Abundant  on  sea-beach,  less  so,  however,  than  P.  seminuda. 
Crasiatalla  nndolata,  Emmons  (fossil). 

Very  abundant  in  the  post-pliocene  deposits  on  the  main  land 
near  Fort  Macon. 

TUNICATA. 
Baooobranohia. 
Molgnla  pellnoida,  Verrill. 

A  few  specimens  of  this  beautiful  species  were  dredged  on  Bird 
Shoal  bj'  Dr.  Yarrow.  This  species  has  been  figured  by  Mr. 
Binney,  who  called  it  M.  producta,  Stimpson,  which  is  quite  a  dis- 
tinct sand-covered  species,  and  not  smooth  like  M.  pellucida. 
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Cynthim  partita,  Stimpfon. 

Very  common  in  tlie  sounds  in  the  yicinity  of  Fort  Macon* 

AmaroMiiim  italUtom,  Verrill. 

Very  abundant  on  rocks  and  stones  near  Beaufort,  and  on  the 
piles  of  the^  wharf  at  Fort  Macon.  The  species  attains  a  large 
size,  and  the  rapidity  of  its  growth  is  surprising ;  new  clean  piles 
used  to  repair  a  wharf  were,  in  less  than  four  months,  well  covered 
with  large  clusters  of  this  ascidian. 

POL7ZOA. 

The  following  species  have  been  identified  by  Professor  Verrill. 
Many  other  si)ecies  doubtless  occur. 

CriiiA  ebiimM,  Lamz. 

Small  colonies  were  found  attached  to  Aglaophenia. 
AmatliiA  altaraata,  Lamz. 

One  tine  specimen  about  two  inches  high  was  obtained. 

aiwfc^iiU,  tp.  andcUrmined. 

Orows  in  branching  tuffs  three  inches  high,  with  the  branches 
api)earing  as  if  twisted  in  a  spiral,  owing  to  the  cells  being 
arranged  in  a  continuous  spiral  along  one  side  of  the  branches. 
The  spiral  is  more  rapidly  ascending  than  in  A.  spiralisj  Lamx. 
(Verrill.) 

Yafiealaria  armata,  Verrill. 

Creeping  over  the  preceding  species. 

JBtaa  anffniaa,  Lamz.  (?) 

Found  creeping  over  ascidians  (Cynthia  partita\  taken  from 
the  breakwater. 

Bttfala  turrita,  Verrill. 

Attached  to  shells  and  hydroids. 

Aeamarobia  aaritiiia,  Lamz. 

Common,  growing  in  large  brownish  clusters  attached  to  gor- 
goniii*,  ascidians,  etc. 

Membranipora  lineata,  Boik. 

Two  characteristic  specimens  were  found  on  dead  shells. 

M.  eatanalaria,  Smltt. 

One  8[)eciinen  of  the  unarmed  variety  on  a  dead  shell. 
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tCnpnlarik  nmbtlUta  (Uhm.),  Smitt. 

.One  Bpecimen.    Too  much  worn  for  accurate  identiS cation. 
Kflutn  dMitl«nl«t«,  Smitt,  Florida  Brjoio*,  p.  18,  pi.  ir.  Bg*.  8U-91. 

Commoa  oa  shells. 
Hippothok  liykUna,  Bmltt. 

Common  on  algse,  etc. 

H.  bii^«rta,  SmItI,  Florid  k  Brjoioa. 

Several  specimens  on  dead  sheila,  one  with  the  ocecise. 

H.  TKiiabUil,  Tarrill  {EKAanlla  mriaiilii.  T.,  in  Kcport). 

Is  tolerably  common  as  calcareous  incrustations  on  shells,  etc. 
In  thickened  masses  much  resembles  true  coral. 
Callvpora  aTionUrU,  Hinoka. 

One  cylindrical  colony  attached  to  the  stem  of  Aglaophenia, 
others  on  algffi,  etc 
Lfpnllm  Amsrioiia,  Terrill. 

On  dead  shells;  not  uncommon. 
SiKopon  nltids,  Vsrrill. 

Common  on  dead  shells. 

RADIATA. 
The  following  list  contains  all  the  species  that  have  been  iden- 
tified up  to  this  time:~~ 

BCHIHODERMATA. 
Holothutlol  dea. 
nreu  biiueni,  S*1*nkK. 

An  extremely  abundant  and  characteristic  species,  great  num- 
bers being  found  among  masses  of  sea-weed  on  the  beach  near 
Fort  Macon.  Many  hundreds  have  been  noticed  during  a  walk  of 
less  than  a  mile,  particularly  after  an  easterly  storm.  This  species 
is  noticeable  and  remarkable  for  a  peculiar  habit  it  posseases  of 
Meeting  the  tntire  viscera  if  exposed  long  to  the  rays  of  the  sun, 
or  kept  for  a  length  of  time  in  the  collector's  basket, 
ftatamna  pnltliarrima,  Ajttt. 

Lighter  in  color  than  the  preceding  apeoiw,  ind  haa  the  ambu- 
latory suckers  arranged  in  five  bands.  Numerous  on  sea-btach 
after  storms. 
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Thjonella  gemmata,  Verrill. 

Tolerably  abundant. 

A  walk  of  a  few  miles  up  the  sea-beach  at  Fort  Macon,  after  an 
easterly  blow,  will  reveal  to  the  observer  a  number  of  pinkish 
translucent  formless  lumps  of  semi-cartilaginous  appearance; 
these  masses,  varying  in  coloration  from  light  pink  to  vivid  red, 
are  occasionally  met  with  of  a  light  blue  or  green  tint.  This  un- 
determined organism  is,  perhaps,  the  one  named  alK>ve.  Placeil 
in  a  salt-water  vivarium  afler  a  short  time  the  tentacles  begin  to 
be  extended,  resembling  clusters  of  the  most  beautiful  algae.  The 
entire  surface  of  the  animal  is  covered  at  intervals  with  indented 
specks,  darker  than  the  surrounding  tissue,  these  are  probably 
analogous  to  the  warts  of  Synapta  tenuis^  Ayers  {Leptosynapia 
Oirardiij  Verrill). 

tLeptofjnapU  Ohrardii,  VerriU. 

We  find  in  our  notes  taken  in  June,  1871,  this  species  as  having 
been  identified,  with  the  following  remarks :  "  This  curious  holo- 
thurian  is  particularly  noticeable  on  account  of  its  transparency. 
They  are  found  at  low-water  in  the  sandy  marshes  abundantly." 
As  Prof.  Verrill  considers  it  a  northern  form,  we  prefer  to  mark 
it  as  doubtful. 

Eohinoidea. 
ArlMieia  punetalata,  Gray  {Eehinoeidaris  puneiulatu*,  in  Coqm's  LUi). 

Tolerablv  abundant  on  sea  beach  and  inlet  beach  after  storms. 
It  has  long  stout  purple  spines,  and  the  anal  region  is  com[>08ed 
of  four  large  plates. 

Tozopnenftes  Tariegatm,  A.  AgMsis  {Lyttekinns  varugatut^?  ill  Coaet'f  List). 

Common. 

Mellita  p«Btapora,  LUtken  (MtlUa  quinquefora,  in  Coaet^t  List). 

Very  common  on  sandy  bottoms. 

Moixm  atropoi,'  A.  AgftMis  {Sckixa»U<r  iaeh^su,  in  Coaef'f  Lift). 

Very  common. 

Asterioidea. 

Aitariai  Forbetil  (D«8or.)»  Verrill  {A.  ftrenuola,  in  Coom**  List). 
Common. 

'  A.  AgaHstz  has  chan^d  this  genus  to  **  Moira.^^ — V. 
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ABtropeoten  artioalatns  (Say),  LUtken. 
Common. 

Lnidia  olathrate  (Say),  LUtken. 

Not  uncommon  on  sandy  bottoms. 

Ophiuroidea. 
Ophinra  oliTaoea,  Lyman. 

Very  numerous  on  shoals  in  Beaufort  Harbor. 

Ophiophragmns  Wnrdemanii,  Lyman.    Verrill,  Amer.  Journ.  Soi.  and  Arts,  vol. 
ii.  p.  133,  1871. 

Common  in  sand  at  low  water.     Dr.  Coues. 
Ophiothrix  angulata,  Ayres. 
"  Common  in  the  cavities  of  sponges."    (Verrill.) 


DiBcophorse. 
Pelagia  oyanella,  Peron  and  Lesaear. 

Occasionally  found  in  the  inlet  creeks. 

H7DROID  SI. 
Thecaphora. 

Campaniilaria  oarolinensis,  Verrill,  sp.  nov. 

A  small  species,  creeping  over  the  stems  of  Aglaophenia^ 
remarkable  for  the  unusually  large  goblet-shaped  hydrothecae, 
which  are  supported  on  short  and  slender  pedicles.  Root-stalks 
slender,  translucent,  wrinkled,  but  not  regularly  annulated,  giving 
off  at  short  intervals  the  slender  pedicles  which  are  shorter  than 
the  cups,  mostly  having  only  four  or  five  somewhat  irregular  and 
imperfect  oblique  annulations.  Hydrothecae  deep  cup-shaped  or 
goblet-shaped,  with  a  smooth,  thin,  slightly  everted  rim.  These 
cups  are  nearly  twice  as  deep  as  wide,  and  about  twice  as  long  as 
the  pedicles.  They  taper  toward  the  narrow  base  with  a  gradual 
curvature ;  the  basal  portion  is  considerably  thickened  internally, 
with  a  small  septum  very  near  the  bottom.     Gonothecae  unknown. 

Height  of  hydrothecae,  1  mm.;  diameter,  .60  mm.;  length  of 
pedicles,  .45  mm. 

Collected  by  Dr.  Yarrow. 

Owing  to  the  absence  of  gonotheca^  the  reference  of  this  species 
to  Campanularia  is  only  provisional.    (A.  E.  V.) 
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LafoMk  oaloartta,  A   Agawit. 

Found  creeping  over  Sertularia  cornicina. 

Bertularia  (Defmotojplias)  Aehille*,  Verrill,  ap.  dot. 

Stem  alternately  pinnate,  articulated,  each  segment  bearing  first 
a  branch,  and  then  about  three  hydrothecie  arranged  alternately; 
branches  somewhat  elongated,  simple  on  our  specimen,  distinctly 
articulated  near  the  base,  below  the  first  hydrotheca ;  beyond  this 
the  articulations  are  rather  indistinct  and  irregular ;  the  intemodes 
usually  appearing  to  bear  two,  three,  or  more  pairs  of  opposite 
secund  hydrothecse,  which  are  adnate  to  the  branch  and  to  each 
other,  and  so  placed  on  the  upper  side  of  the  branch  as  to  have 
both  their  apertures  turned  upward  and  outward ;  the  hydrothecs 
are  stout,  swollen  in  the  middle,  with  the  upper  free  portion  bent 
abruptly  outward,  nearly  at  a  right  angle,  and  tapering  rapidly  to 
the  aperture,  which  is  distinctly  bilol)ed,  the  lobes  rounded.  The 
intervals  between  the  hydrothecae  about  equal  them  in  length.  On 
the  main  stem  the  h^'drothccae  have  nearly  the  same  form,  but  are 
alternate  and  distant  from  each  other,  though  still  somewhat 
secund. 

Height  of  the  specimen  (probably  young),  33  mm. ;  length  of 
longest  branches,  5  mm.     Gonotliecae  unknown. 

This  peculiar  species  would  belong  to  the  genus  Desmoscyphu^^ 
of  Allman,  but  it  unites  that  group  still  more  closely  to  the  true 
Sertulariae.     Collected  by  Dr.  Yarrow.     (A.  E.  V.) 

BertalarU  •ftroline&iii,  Verrill.    Am.  Joarn.  Sot.  iil.  1872-4,  p.  37. 

A  new  species,  discovered  near  Beaufort,  N.  C,  by  Dr.  Yarrow. 
Uncommon. 

Bertalaria  •omieina,  VtrriU. 

Tolerably  common. 
lUphaiia,  tp. 

A  single  specimen  was  secured,  which  may,  perhafit,  have  been 
D.  rosacea^  Agassiz. 

Aglaophoaia  triflda,  AgMiit. 

Very  common. 
AglaoplMoia  rigida,  Allman.  ^ 

Several  fine  specimens,  six  to  eight  inches  high,  with  a  few  long, 
slender  branches  arising  singly*.  In  other  respects  it  agrees  closely 
with  the  above  species  recently  described  by  Allman  from  ofiT  Cape 
Fear.    (A.  E.  Y.) 
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Atheoata. 
Xargelis  oarolineniis,  Agassis. 

This  beautiful  and  delicate  jelly-fish  is  tolerably  abundant. 
Xadendriaia  tenne,  A.  Agassiz.  ? 

A  single  female  colony  was  found  on  Cynthia  partita.  This 
species  has  rather  slender,  much  branched,  simple,  light  yellowish 
"brown  stems,  rather  irregularly  annulated  throughout.  The 
'branches  diverge  widely  at  first,  and  then  bend  upward  and  are 
more  or  less  crooked.  The  female  gonopheres  are  pedicelled,  and 
form  thick  clusters  around  the  blastostyles.     (A.  E.  V.) 

^arjrplia  erooea,  Agassiz. 

This  species  is  considered  by  Prof.  Verrill  to  be  probably  not 
distinct  from  P,  cristata,  Agassiz.  It  is  quite  common  near  Fort 
Macon. 

Hydraetixiia  polyolina,  Agassiz. 
Common  at  Fort  Macon  in  clusters  on  stones  and  shells. 

I  ForpitaB. 

Physalia  pelagioa,  Lamarck. 

Dr.  Coues  in  a  former  paper  (Proc.  Acad.  Nat.  Sci.  1871,  p.  148) 
mentions  the  occurrence  of  a  Physalia  in  the  locality  under  dis- 
cussion, which  has  been  since  recognized  as  P.  pelagica.  In 
March,  1871,  large  numbers  were  noticed  in  and  beyond  the  surf 
and  on  the  sea-beach  after  a  severe  storm  from  the  southward.  A 
number  of  specimens  were  secured,  among  them  one  which  had  a 
small  dead  fish  entangled  in  its  long  tentacular  hydroid  append- 
ages. Most  of  those  upon  the  beach  were  dead,  and  could  be 
handled  with  impunity,  but  when  living  the  stinging  produced  by 
touching  the  hydroid  tentacles  is  very  apparent  and  painful.  Dr. 
Yarrow  on  one  occasion  was  consulted  by  a  fisherman,  who,  see- 
ing the  animal  floating  on  the  water,  reached  out  and  grasped  it, 
(but  paid  dearly  for  his  temerity,  as  when  seen  the  entire  arm  to 
the  shoulder  was  very  red,  much  swollen,  and  exquisitely  painful. 
The  irritation  lasted  several  days,  and  was  allayed  by  a  saturated 
solution  of  bi-carbonate  of  soda.  The  Physalia  may  be  handled 
without  danger  if  seized  by  the  corrugated  crest  of  the  bladder- 
like portion.  It  is  supposed  by  many  that  this  animal  is  a  viru- 
lent poison,  and  that  fish  eating  it  also  become  poisonous.  Mons. 


310  PBOCSEDINOS   OF  TH£   AOADSMT  01  [1878. 

P.  Labat  in  his  Book  of  Voyages  mentions  that  several  persona 
eating  of  a  flsli  tliat  devours  the  Pkyaalia  became  dangerously  ill, 
but  this  sickness  may  have  been  produced  by  other  causes.  How- 
ever tliis  may  be,  Dr.  Yarrow  saw  a  case  in  which  a  small  terrier 
dog  died  in  a  very  short  time  after  eating  a  piece  of  the  hydroids 
of  this  species.  Upon  making  a  post-mortem  the  stomach  was 
found  entirely  empty)  with  the  exception  of  the  piece  of  the  animal 
eaten)  and  greatly  congested.  Mons.  Ricord  Madiana  made  a 
series  of  experiments  to  test  the  poisonous  qualities  of  Physalia^ 
and  arrived  at  the  conclusion  that  it  is  not  poisonous  apart  from 
the  stinging  property.  Specimens  secured  at  Fort  Macon  were 
about  six  inches  wide  on  the  bladder  portion,  with  hydroids  five 
or  six  feet  long.  They  were  of  a  beautifully  iridescent  purplish 
color. 

Porpita,  »p. 

A  single  specimen  of  this  genus  was  found  stranded  on  the  sea- 
beach,  which  Prof.  A.  Agassiz  informs  us  was  possibly  P.pacifica^ 
or  P.  Linnseana^  of  Lesson,  but,  unlike  the  latter,  the  bydroid 
ap|)endagcs  were  bright  yellow  in  color. 

VelloU  matiea,  Lamarck. 
Occasionally  noticed. 

POLTPI  or  ANTHOZOA. 
Alcyonaria. 
Btailla  reniformii,  Cuvier. 

Common  on  the  sand  flats  at  low  water. 

Leptosorgia  earoliaensis,  Vtrrill. 

This  new  sfKH-Mes,  described  by  Prof.  Verrill,  Am.  Journ.  Set., 
iii.  1872,  p.  432,  was  discovered  near  Beaufort,  X.  C,  by  Lt.  C.  S. 
Smith,  U.  S.  A.,  and  was  subsequently  taken  in  same  locality  by 
Dr.  A.  S.  Packard  and  the  authors.  It  is  of  a  bright  brick-red 
color,  and  is  found  attached  to  oyster  shells  near  Beaufort  wharf. 
Quite  common.  Largest  specimen  seen  was  twelve  inches  in' 
height. 

L«ptogorgia MtaeM,  Verrin.     Am.  Joarn.  8ci.  iii.  1872.  p.  433. 

A  very  interesting  and  beautiful  species,  of  peculiar  form. 
Color  purple-yellow,  axis  black.  One  s|)ecimen  was  fifty-six 
inches  long  (fid.  Verrill).     Is  quite  abundant ;  attached  to  shells 
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within  sounds  and  inlets,  but  more  were  seen  on  or  near  the  sea- 
beach. 

f 

Leptogorgia  virgnlata,  Milne  Edwards. 

Quite  common  in  same  localities,  with  preceding  species.  Varies 
exceedingl}'  in  color. 

Aathopodinm  mbeas,  Verrill.    Am.  Journ.  Sci.,  iii.  1872,  p.  435. 

This  interesting  new  species  was  discovered  by  Prof.  Edw.  S. 
Horse  at  Fort  Macon,  encrusting  the  dead  axis  of  Leptogorgia. 
Color  light  red.     Is  not  common. 

litanidenm  fuberosum,  Verrill. 

Was  first  discovered  in  North  Carolina  by  the  lamented  Stimp- 
son.     Is  abundant. 

Xelestofrnotieulosa,  Dana. 

Common  near  Beaufort,  N.  C. 

Aotinaria. 
Ks^gartia  leneolena,  Verrill. 

Abundant ;  found  attached  to  the  under  sides  of  rocks  and 
'^ones. 

mraetii  rapiformis,  Milne  Edwards. 
This  curious  species,  called  Actinia  rapiformis  by  Lesueur, 
ho  took  it  in  New  Jersey,  in  1817,  after  wliich  time  it  was  long 
^st  sight  of,  was  discovered  by  Dr.  Yarrow  on  the  sea-beach  at 
ort  Macon,  where  it  occurred  in  great  numbers  after  a  hard  north- 
ast  gale.     It  then  resembles  a  water-soaked  peeled  pear  or  onion, 
ith  whitish  strise.     Very  abundant. 

oeampa  prodneta  (Stimpson  MSS.),  Verrill. 

Tolerably  common  in  sandy  and  muddy  places  inside  of  Beau- 
brt  inlet,  living  beneath  the  surface  with  the  tentacles  extruded, 

hen  undisturbed.  Is  capable  of  great  expansion  and  contrac- 
ion.     Some  specimens  seen  were  twelve  inches  in  length. 

CSalliaotis  sol,  VerrUl. 

Very  numerous  at  Fort  Macon ;  found  adhering  to  eel-grass, 
atones,  and  to  shells  occupied  by  the  hermit  crab  (Eupagurus 
jpollicaris).    Is  one  of  the  most  beautiful  of  the  anemones  of  the 
locality. 

Aalaotinia  oapitata,  Verrill. 
A  very  common  species. 


\ 


812  PRO0EEDINO8  01  THl  AOADIMY  Of  [1878. 

OUdaetii  oaTemata,  Vtrrill. 

Common  on  rocky  breakwaters  of  sea-beach.  It  is  so  flrmlj 
attached  that  considerable  force  is  required  to  dislodge  it. 

Otrianthoi  amerioaanf ,  Verrill. 
Abundant  in  muddy  marshes. 

Ilyanthns  ehloropiii  (Agatiit  MSB.),  Vtrrill. 

Although  Prof.  Verrill  states  in  his  paper  (Rev,  Polyps.  East 
Coast^  U.  S.,  1864)  that  this  species  is  thought  to  be  very  rare^  it 
is  believed  to  have  been  discovered  by  the  authors  at  Fort  Macon, 
as  at  least  two  dozen  individuals  answering  the  description  in  the 
paper  quoted  were  taken  on  the  sea-beach  after  severe  storms  from 
the  northward. 

Paranthet  pallida,  Vtrrill. 

It  is  believed  this  species  has  been  recognized,  a  few  specimens 
having  been  collected  on  the  sea-beach  in  the  summer  of  1871. 

Some  few  specimens  of  an  undetermined  species  were  taken 
on  the  beach  after  a  severe  gale.  May  be  readily  recognized  by 
the  six  white  radiating  lines  across  the  disc  from  the  mouth. 

Madreporarla. 
Attraagia  Bans,  AgaMii. 

Common  on  sea-beach  after  storms. 

Oenlina  arbntenla,  Vtrrill. 
Oeuliiia  implieata,  Vtrrill. 
Both  species  are  common. 

PORIFERA  OR  SPONGES. 

8ILICEA. 

Kierocioaa  prolifbra,  Vtrrill. 

Abundant ;  found  on  stones  and  dead  shells,  forming  an  incrus- 
tation. 

Chaliaa  arbntoala,  Vtrrill. 

Occurs  on  the  coast  of  North  Carolina,  but  was  not  recognize<l 
by  the  authors. 

Clloaa  tnlpharta,  Vtrrill. 

A  common  and  well  marked  si)ecies. 
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KBRAT08A. 

Hiroina  eampana,  Nardo. 

One  specimen,  collected  by  Dr.  Yarrow. 

Bpongia  Tenaionlata,  var.  vermieulati/ormist  Hyatt. 

Thid  interesting  form  is  not  uncommon ;  several  large  speci- 
mens, both  dry  and  in  alcohol,  having  been  collected  by  Dr.  Yar* 
row. 

Bpongelia  dnbia,  var.  fwraminota^  Hyatt. 

Collected  by  Dr.  Yarrow. 

SpongelU  ipinoM,  Hyatt. 

One  or  two  specimens  obtained  by  Dr.  Yarrow. 

Dyiidea  fragilii,  Johnaton  (?) 

Specimens,  referred  doubtfully  to  this  species  by  Prof.  Hyatt, 
are  in  the  collection. 

It  is  greatly  to  be  regretted  that  the  identifications  of  many  of 
the  sponges  forwarded  from  Fort  Macon  have  not  been  made. 

INSECTS. 

It  might  be  supposed  from  the  paucity  of  vegetation  near  Fort 
Macon  that  this  class  would  be  but  poorly  represented,  such  is 
not  the  case,  as  during  the  sojourn  of  the  authors  of  this  paper 
at  that  place  hundreds  of  different  specimens  were  collected  and  for- 
warded to  competent  specialists  for  examination.  Unfortunately, 
names  only  for  the  Coleoptera  and  Orthoptera  have  been  received, 
for  the  former  from  Dr.  G.  W.  Horn,  of  Philadelphia,  for  the  latter 
from  Dr.  P.  R.  Uhler,  of  Baltimore,  to  whom  our  hearty  thanks 
are  due  for  their  favors.  We  regret  particularly  being  unable  to 
furnish  the  names  of  more  of  the  Lepidoptera,  as  the  collectioi; 
was  large,  being  particularly  rich  in  moths. 

COLEOFTERA. 

Of  the  following  species,  all  are  more  or  less  common  in  the 
vicinity  of  Fort  Macon  : — 
Tetraoha  virginioa,  Linn. 
Gioindela  pnnetnlata,  Fab. 
Diiostni  parpnratiUi  Bon. 
Harpalni  oompar,  Lee. 
Harpaloi  pemujlvaiiioiit,  Lee. 
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APPENDIX. 

List  of  Decapod  Crustacea  of  the  Atlantic  Coasts  whose  range 

embraces  Fort  Macon, 

BT  J.  S.  KIN08LET. 


CRUSTACEA  DECAPODA. 

MAIOIDBA. 

MaUdA. 
Pelia  mntioa,  8tm. 

Pita  mutica^  Gibbes,  Proceedings  American  Asaociation  for  the  Ad- 
vancement of  Science,  1851,  vol.  iii.  p.  171. 

Pelia  mufiea^  Stimpson,  Annals  of  tlie  Lyceum  of  Natural  History  in 
New  York,  1860,  vii.  p.  177.  Smltli,  in  Report  U.  S.  CommiMioniir 
of  Fisli  and  Fisheries  for  1871-72,  Washington,  1875,  p.  548. 

Massachusetts  to  Florida;  Fort  Macon  (Stimpson). 

Libiaia  eanalieulata,  Saj. 

Libinia  canalieulata^  Say,  Journal  of  the  Academy  of  Natural  Sciences 
in  Philadelphia,  1817,  vol.  i.  p.  77,  pi.  iv.  f.  1.  Henri  Milne  Ed- 
wards,  Histoire  Naturellc  des  CrustacC^s,  Paris,  1884,  Tol.  i.  p.  800. 
/6i(i.,  in  Rcgne  Animal  de  Cuvier,  pi.  xxxiii.  f.*  1.  Gould,  InTerte- 
brata  of  Massachusetts,  1841,  p.  827.  Dekay,  New  York  Fauna, 
Crustacea,  1843,  p.  2,  pi.  iv.  f.  4.  Gibbes,  1.  c,  p.  169.  Streeta,  Pro- 
ceedings of  the  Academy  of  Natural  Sciences,  Philadelphia,  1870,  p. 
105.  Smith,  Fish  Comm.  for  1871-2,  p.  548.  Couet,  Proc.  Phila. 
Acad.  1872,  p.  120. 

Maine  to  the  West  Indies;  Fort  Macou  (Cones). 

Libiaia  dabia,  M.  Edw. 

Litiiuiti  duhia^  H.  Milne  Edwards,  ilist.  Nat.  des  Crust.,  1884,  i.  p.  300, 
pi.  xiv.  bis.  f.  2.  Gibbes,  1.  c,  p.  169.  Streets,  1.  c,  t  104.  Smith, 
Hep.  Fish  Comm.,  p.  548. 

Long  Island  to  Florida;  West  Coast  of  Africa  (Streets). 

Leptopodidse. 
Xstoporhapis  ealearata,  8tim|>«on. 

Ijfptopodin  ealearata.  Say,  1.  c.  i.,  p.  445.   Edw.,  H.  N.  Crust.,  I.  p.  278. 

Dekay,  op.  cit.  p.  8.     Gibbes,  1.  c,  p.  168. 
Mstoporhapit  ealcaratOy  Stimpson,  Ann.  Lye.  vH.  p.  198. 

Beaufort,  N.  C.  (Stimpson),  to  Charleston,  S.  C. 


1878.]  NATURAL   SCIENCES  OF  PHILADELPHIA.  317 

ParthenopidflB. 

Heteroerypta  grannlata,  Siimpson. 

Cryptopodia  granulata^  Gil^bes,,  I.  c,  p.  178  ;  ibid.,  Proceedings  of  the 
Elliot  Society  of  Ctiarleston,  S.  C,  June,  1856,  i.  p.  85  (wood-cut). 
Stimpson,  Ann.  Lye,  vii.  p.  202. 

HsUroerypta  granulata^  Stimpson,  Annals  Lye,  1870,  x.  p.  102. 

Beaufort,  N.  C.  (Stimpson),  to  tlie  West  Indies. 

CANCROIDEA. 

CanorJdaB. 
Cancer  irroratni,  Bay. 

Cancer  irroratu$^  Say,  1.  c,  i.  p.  59,  pi.  iv.  f.  2.     Stimp.  Ann.  Lye.  vii. 

p.  50.    Smith,  Pish  Comm.  p.  546.     Coues,  1.  c,  p.  120. 
Platycarcinus  irroratus,  M.  Edw.,  op.  cit.,  i.,  p.  414. 
Cancer  sayi^  Gould,  op.  cit.,  p.  323. 
Platycareinui  ea'yi^  Dekay,  op.  cit.,  p.  7,  pi.  li.  f.  2.     Oibhes,  Proc. 

American  Asso.  iii.  p.  177. 
Cancer  borealU^  Packard,  Memoirs  Boston  Society  of  Natural  History, 

1867,  i.  p.  808. 

Labrador  to  South  Carolina  ;  Fort  Macon  (Coues). 

Oaneer  borealii,  Stimpion. 

Cancer  irroratus^  9  Saji  Journal  of  the  Academy  of  Natural  Sciences^ 

Philadelphia,  1818,  vol.  i.  p.  59. 
Cancer  irroratue^  Oould,  Invcrtebrata  of  Massachusetts,  1841,  p.  822. 
Platycarcinus  irroratus^  Dekay,  N.  Y.  Fauna,  Crustacea,  1842,  pi.  6. 
Cancer  borealii^  Stimpson,  Annals  Lyceum  Nat.  Hist.  N.  Y.,  1860,  vii. 

p.  50.    Smith,  Report  U.  S.  Fish  Commission  for  1871-2,  p.  546. 

A  young  specimen  of  this  well-marked  and  valid  species  occurs 
in  the  collection  made  at  Fort  Macon,  N.  C,  by  Dr.  A.  S.  Packard, 
Jr.,  and  I  am  informed  by  Mr.  Faxon  that  there  are  specimens  in 
the  Museum  of  Comparative  Zoology,  at  Cambridge,  from  the 
Bermudas. 

It  is  readily  separated  from  the  common  Cancer  irroratv^^  Say, 
by  the  granulated  carapax  and  the  crenulated  antero-lateral  teeth. 
This  species  was  described  by  Say  (/.  c.)  as  the  female  of  his  (7. 
irroratus.  But  it  was  first  pointed  out  by  Dr.  Gould  that  it  was 
a  distinct  species.  He,  however,  thought  proper  to  retain  the 
name  for  this  species,  rather  than  the  more  common  form,  which 
Say  regarded  as  the  male. 

It  ranges  from  Nova  Scotia  to  the  West  Indies. 
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Xenippe  meroenarU,  Stimpion. 

Cancer  mereenaria^  Say,  1.  c,  1818,  I.  p.  448. 

Cancer  (Xantho)  mereenaria^  H.  Milne  Edwards,  Hittoire  Naturelle 

des  Cnistaces,  1884,  vol.  i.  p.  899. 
fPieudoearcinut  oeellatus^  Edw.,  op.  cit.,  1884,  i  p.  409. 
Pteudoearcinus  mercenaria^  Gibbes,  Proceedings  American  Association 

for  the  Advancement  of  Science,  1851,  iii.  p  176. 
Menippe  meresnaria^  Stimpson,  Annals  N.  Y.  Lyceum,  18«%0,  vii.  p.  53 

(in  text).    Streets,  Proceedings  of  the  Academy  of  Natural  Sciences, 

Philadelphia,  1871,  p.  289.     Coues,  1.  c,  p.  120. 

North  Carolina  to  Florida.  Dr.  Streets  (/.  c.)  reports  it  from 
the  Isthmus  of  Panama.     Fort  Macon  (Packard). 

It  is  readily  separated  from  the  only  other  8i>ecies  of  Menippe 
(3/.  rumphii^  De  Haan,  Stimpson,  Annals  N.  Y.  Lyceum,  1871,  x. 
p.  107)  found  on  this  coast,  by  the  sharp  edges  of  the  teeth  on  the 
antero-lateral  margin. 

Dr.  Coues  sent  the  dactylus  of  the  cheliped  of  an  enormous 
example  to  the  Peaboily  Academy.  It  measured  three  inches  in 
length. 

Panopeos  herbstii,  Bdwardf. 

Cancer  panope^  Herbst,  Naturgeschichte  der  Krabben  und  Krebse,  pL 
54,  f.  5.     Say,  1.  c,  1818,  i.  p.  58,  pi.  iv.  f.  «. 

Panopeui  herbstii^  Edw.«  op.  cit.,  i.  p.  408.  Dekay,  op.  cit.,  p.  5,  pi.  ix. 
f.  26.  Oibbes,  I.  c,  iii.  p.  175.  Heller,  Reise  der  Novara,  p.  IS. 
Smith,  Proceedings  of  the  Boston  Society  of  Natural  History,  1869, 
zii.  p.  276  ;  ibid..  Transactions  of  the  Connecticut  Academy  of  Arts 
and  Sciences,  1869,  ii.  p.  84;  ibid..  Report  U.  S.  Fish  Commission, 
1871-2,  p.  547.     Coues,  1.  c.  p.  120. 

Long  Inland  Sound  to  Brazil.  Dr.  Packard  collected  a  quantity 
at  Fort  Macon. 

Panopeut  hcrhttii  xar,  ohcsus^  Smith,  Proc.  Bost.  Soc.  xii.  p.  278. 
Coues,  1.  c,  1871,  p.  120. 

A  single  specimen,  which  I  refer  with  a  doubt  to  this  s|>ei*ies 
and  Tariety,  was  found  among  the  collections  made  by  Dr.  Packard 
at  Fort  Macon.  The  front  is  prominent,  arcuate,  but  lias  only 
two  lobes.  The  lateral  lol)es  resemble  somewhat  those  of  of^fnus^ 
the  last  being  obtuse  and  not  at  all  curved  forward.  The  single 
specimen,  a  female,  gives  the  following  measurements: — 

Length  of  carapax  9  mm.,  breadth,  1^.2  mm.,  ratio  1  :  1.36. 

Smilh*s  8|>ecimens  came  from  Egmont  Ke^*,  Florida,  and  A  spin- 
wall. 
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GrapBldas. 
Sesarma  retienlata,  Say. 

Sesarma  reticulata,  Say,  1.  c.  i.  pp.  73,  76,  and  442,  pi.  iv.  f.  6.  Gibbes, 
1.  c.  p.  180.  Edw.,  Ann.  Sci.  Nat.,  III.  xx.  p.  182.  Stimpson,  AnnaU 
N.  Y.  Lye,  vii.  p.  66.  Smith.  Trans.  Conn.  Acad.,  ii.  p.  156. 
Ibid.,  U.  S.  Fish  Commission,  p.  546.     Coues,  1.  c,  p.  121. 

Sesarma  reticulata,  Dekay,  op.  cit.,  p.  15. 

Long  Island  Sound  to  Florida;  Fort  Macon  (Coues,  Packard). 

Seiarma  oinerea,  Say. 

Grapsus  cinereus,  Bosc,  Histoire  Naturelle  des  Crustaces,  i.  p.  204,  pi. 

V.  f.  1. 
Sesarma  cinerea,  Say,  1.  c,  i.  p.  442.    Edwards,  op.  cit.,  ii.  p.  75.    Ibid., 

Annales  des  Sciences  Naturelles,  Illme  Serie,  Zoologie,  t.  xx.  p.  182. 

Gibbes,  1.  c,  p.  180.     Stimpson,  Annals  N.  Y.  Lyceum,  vii.  p.  65. 

Smith,  Transactions  Connecticut  Academy,  ii.  p.  157.     Coues,  1.  c, 

p.  121. 

Virginia  to  Florida ;  Fort  Macon  (Coues). 

Pinnotheridas. 

Pinnotherei  oitrenm,  Say. 

Pinnotheres  osireum.  Say,  1.  c,  i.  p.  67,  pi.  iv.  f.  5.  Gould,  Invert. 
Mass.,  p.  828.  Dekay,  op.  cit.,  p.  12,  pi.  vii.  f.  16.  Gibbes,  1.  c,  p. 
179.  Stimpson,  Annals  N.  Y.  Lyceum,  vii.  p.  67.  Coues  1.  c,  p. 
123.     Smith,  Fish  Comm.,  p.  546. 

Salem,  Mass.  (in  transplanted  oysters),  to  South  Carolina  ; 
Fort  Macon  (Coues). 

Pinnotherei  macnlatni,  Say. 

Pinnotheres  maculatus,  Say,  1.  c,  i.  p.  450.     Dekay,  op.  cit.,  p.  13. 

Gibbes,  1.  c,  p.  179.     Stimpson,  Ann.  N.  Y.  Lyceum,  vii.  p.  67. 

Smith,  Fish  Comm.,  p.  546. 
PinnotJieres  ostreum,  %  Smith,  Fish  Comm.,  pi.  i.  f.  2. 

Cape  Cod  to  South  Carolina ;  Fort  Macon,  Stimpson. 

(The  following  species  of  Pinnotheres  may  possibly  be  found 
at  Fort  Macon.  They  were  described  by  Say,  but  so  far  as  I  am 
aware  they  have  not  been  observed  by  other  carcinologists  ; — 

P.  depressum,  from  New  Jersey.  ' 

P.  hyssomyse^  "  Southern  coast." 

P.  monodactylum^  no  locality. 

Pinnixa  sayana,  Stimpson. 

Pinnixa  sayana,  Stimpson,  Annals  N.  Y.  Lyceum,  vii.  p.  236. 
Fort  Macon  (Stimpson). 
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Penephona  Lamarekii^  Leach,  Zool.  Misc.,  iii.  p.  28  (teste  Bell). 
Guaiapunetatay  Edw.,  Hiat.  Nat.  des  Crust.,  ii.  p.  127.     Gibbes,  Proc. 

Ann.  Assoc,  iii.  p.  185. 
Persephone  guaia^  Bell,  Transactions  Linnean  Society,  London,  xxi.  p. 

292.     Ibid.,  Catalogue  Crustacea  in  British  Museum,  pt.  i.     Leuco- 

siaMsB,  1855,  p.  10. 
Per$ephoTh6  punctata^  Stimpson,  Annals  N.  T.  Lyceum,  vii.,  p.  70. 

Coues,  1.  c,  p.  123. 

Fort  Macon,  N.  C.  (Coues),  to  Florida  and  the  West  Indies. 

Lithadia  eariosa,  Stim. 

Lithadia  eariosa^  Stimpson,  Ann.  N.  T.  Lye.  yii.  p.  288. 

Fort  Macon  (Stimpson). 

RANINOIDEA. 

RaninidsB. 

Banilia  murieata,  Edw. 

Ranilia  muricata^  H.  Milne  Edwards,  Hist.  Nat.  des  Crustaoes,  ii.  p. 
195.  Gibbes,  Proc.  Am.  Assoc.  Adv.  Sci.,  iii.  p.  187.  Ibid.,  Pro- 
ceedings of  the  Elliot  Society  of  Charlestown,  S.  C.,i.  p.  225,  pi.  xiii. 
(1857). 

North  Carolina  to  Florida. 

PORCELLANOIDEA. 

PoroellanldsB. 

Poreellana  ooellata,  Gibbes. 

Porcellana  oeellata^  Gibbes,  Proc.  Am.  Assoc,  iii.  p.  190.  Ibid.,  Proc. 
Elliot  Soc,  i.  p.  12,  pi.  i.  f.  2.  Stm.,  Proc.  Phila.  Acad.,  1858,  p. 
229.   Ibid.,  Ann.  Lye,  vii.  p.  77.   Ibid.,  Am.  Joum.,  II.  xxix.  p.  444. 

Fort  Macon  (Stimpson)  to  the  West  Indies. 

Poreellana  sooiata,  Say. 

Porcellana  soeiata^  Say,  1.  c,  i.  p.  456.  Edw.,  Hist.  Nat.  Crust.,  ii.  p. 
258.  Gibbes,  Proc.  Am.  Assoc,  iii.  p.  190.  Ibid.,  Proc.  Elliot  Soc, 
i.  p.  12,  pi.  i.  f.  6.  Stimpson,  Proc.  Phila.  Acad.,  1858,  p.  229.  Ibid., 
Am.  Joum.  IL  xxix.  p.  444. 

Piiidia  soeiata^  Leach,  Desmarest. 

Fort  Macon  (Stimpson)  to  Florida. 

In  Say's  description  the  specific  name  of  this  species  was  spelled 
Boriata^  probably  a  typographical  error. 

Xneeramiu  prslongus,  Stm. 

Bueeramui  pralongus^  Stm.,  Am.  Joum.  Sci.  and  Arts,  II.  xxix.  p.  445. 
Fort  Macoo  (Stimpson). 
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Vroearii  lon^eandata,  Stiropaon. 

I'rocarU  longieaudattiy  Slimpson,  Proc.  Acad.  Nil.  Sci.,  Philftdelpliia, 
1800.  p.  30.     Eingsley  Bulletin  Essex  Inst.,  x.  p.  65. 

^'  In  littoribus  Carolinonsibus  habitaus''  (Slitnpson). 

Palsmonetei  Talgarii,  Stimpson. 

PaUrinon  vulgaris.  Say,  1.  c,  i.  p.  248.   Edw.,  Hist.  Nat.  des  Crust.,  ii. 

p.  «94.     Gould,  op.  cit.,  p.  332 ;  Dekay,  op.  clt.,  p.  20,  pi.  ix.  f.  30. 

Gil)b<*8,  1.  c,  p.  198.     Coues,  1.  c,  p.  124. 
Palitn^nietef  tuhjarU^  Stimpson,  Annals  N.  Y.  Lyceum,  x.  p.  129. 

Smith,  Fish  Comm.  p.  550,  pi.  ii.  f.  9.     Kingsley,  Bulletin  Es«m»x 

Inst.,  X.  p.  65. 

Snlem,  Mass.  (C.  Cooke),  to  Florida.     Fort  Macon  (I>r.  Tack- 
ard). 

Palsmoaetei  oarolinni,  Stiropffoo. 

PalamoheU*  caroHnu*^  Stimpson,  Annals  N.  Y.  Lyceum,  x.  p.  120. 
Kingsley,  Bull.  Essex  Inst.  x.  p.  05. 

New  Jersey  to  South  Carolina;  Fort  Macon  (I>r.  Packanl). 

Panaidaa. 
Peaent  Mtifenu,  Edw. 

Cancer  netiferuM,  Linnc  (teste  Edw.). 

Peneu*  fiuviaU*^  Say,  1.  c,  i.  p.  230. 

Peneu*  *etiftru$,  Edw..  op.  cit.,  ii.  p.  414.      Dekay  op.  cit.,  I.  p.  230. 

Ctibbes,  1.   c,  ili.   p.   109.     Smith,  Trans.   Conn.   Acad.,  ii.   p.   40. 

Stimpson,  Annals  Lyceum,  x.  p.  133.     Kingsley,  Bull.  Es84*x  Ini»t., 

X.  p.  00. 

Virginia  to  Texas  and  Brazil. 

Penent  braiilieBiii,  LatreilU. 

PeH«n»  brazilidiu*^  Latrcille  Nouvello  Dictionai^^dMIi!)toirc  Naturelle, 
tome,  XXV.  p.  154.  Edwards,  op.  cit.,  ii.  p.  414.  White,  List  Crnnt. 
in  Brit.  Mus(>um,  p.  80.  Gihbes,  1.  c,  p.  198.  Smith,  Trans.  Conn. 
Acad.,  ii.  p.  27;  ibid.,  Fish  Comm.,  p.  551.  Stimpson,  Annals  N. 
Y.  Lyceum,  x.  p.  132.  Coues,  1.  c,  p.  124.  Von  Martens,  1.  c, 
1872,  vol.  xxxviii.  p.  140.     Kingsley,  Bull.  Essex  Inst.  x.  p.  09. 

New  York  to  Brazil ;  Fort  Macon  (Cones). 

Peneat  eonttriotni,  Stimpson. 

Pfntun  chMtrictfiM^  Stimpson,  Ann.  N.  Y.  Lye,  x.  p.  135.  King^lry, 
Bulletin  Ensfx  Institute,  x.  p.  70. 

Fort  Macon,  N.  C.  (Stimpson),  to  Chaileston,  S.  C. 


18T8.]  NATURAL  80IEN0E8  OF   PHILADELPHIA.  327 

Eupagurus  poUicaris^  Stimpson,  Proc.  Acad.  Nat.  8ci.,  Philadelphia, 
1858,  p.  287.  Ibid.,  Annala  N.  T.  Lyceum,  vii.  p.  92.  Cones,  1.  c, 
p.  124.    Smith,  Fish  Commission,  p.  548. 

Massachusetts  to  Florida ;  Fort  Macon  (Cones,  Packard). 

THALASSINOIDEA. 

Q«bid8B. 
Gebia  affinii ,  Say. 

Gebia  ajftnis.  Say,  1.  c,  i.  p.  241.  Dekay,  op.  cit.,  p.  22.  Gibbes, 
1.  c,  iii.  p.  195.     Smith,  Fish  Comm.,  p.  549,  pi.  ii.  f.  7. 

Long  Island  Sound  to  Florida. 

CallianaBBidas. 
Callianaasa  ftimpioni,  Smith. 

CaUianassa  atimpsoni,  Smith,  Report  U.  8.  Fish  Commission  for  1871- 
72,  p.  549,  pi.  ii.  f.  8. 

Long  Island  Sound,  southward. 

Calliehirni  mijor,  Sim. 

Cullianassa  major,  Say,  1.  c,  i.  p.  288.     Edw.,  Hist.  Nat.  Crust.,  ii.  p. 

810.     Dekay,  op.  cit.,  p.  22.    Gibbes,  Proc.  Am.  Assoc.,  iii.  p.  194. 

Stimpson,  Am.  Joum.,  ii.  xxix.  p.  444. 
CalUehirui  major,  Stm.,  Ann.  Lye,  x.  p.  122. 

Fort  Macon  (Stimpson)  to  Florida. 

ASTACOIDEA. 

AataoldaB. 
Homami  amerieanui,  Edw. 

Astacui  marinus,  Say,  1.  c,  i.  p.  165  (non  Fabr.). 

Uomarus  americanus,   M.  £dw..  Hist.    Nat.  des  Crust.,  ii.  p.  284. 

Gould,  op.  cit.,  p.  830.     Dekay,  op.  cit.,  p.  28,  pi.  xii.     Gibbes,  1.  c, 

p.  195.     Coucs,  1.  c,  p.  124.     Smith,  Trans.  Conn.  Acad.,  ii.  pp. 

251-381,  5  plates  (Development).    Ibid.,  Fish  Comm.,  p.  549,  pi. 

ix.  f.  38-39.    Wheildon,  Proceedings  American  Association,  xxiii.  p. 

133,  1874.   Eingsley,  American  Naturalist,  1876,  x.  p.  396,  pis.  v.,  vi. 

New  Jersey  to  Labrador  (Smith).     Dr.  Cones  reports  a  single 
S))ecimen  from  Fort  Macon. 

CARIDEA. 

CrangonidaB. 
GrangOB  mlgarii,  Fsbrioiiu. 

Cancer  erangon,  Linne,  Syst.  Nat.,  12th  Edit.,  p.  1052. 

Astacus  erangon,  Herbst.,  Naturgeschichte  der  Erabben  und  Erebse, 

ii.  p.  57,  pi.  xxix.  f.  3  and  4.     Olivier,  Encyclopedie  Methodique,  t. 

vi.  p.  348,  pi.  ccxciv.  f.  4-7. 
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September  17. 

The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Twenty-eight  persons  present. 

A  paper  entitled  '^  Description  of  a  supposed  New  Species  of 
Suiynthurus/'  by  John  A.  Ryder,  was  presented  for  publication. 

Remarks  on  Mactra. — Prof.  Leidy  remarked  that  the  most  fre- 
quent and  conspicuous  shell  met  with  on  the  sandy  coast  of  New 
Jersey  was  the  Beach-clam,  Mactra  golidissima.  The  living  mol- 
lusk  was  thrown  up  in  great  numbers  during  severe  storms ;  and 
liigh  above  the  position  reached  by  ordinary  tides,  its  dead  shells 
are  thickly  strewn  over  the  sands.  Shells  are  often  mot  with 
having  a  smooth  circular  hole  bored  near  the  umbo,  which  a|>- 
peared  to  be  due  to  Natica  heros^  for  several  years  ago,  at  Atlantic 
City,  on  the  beach,  near  low-tide  mark,  IVof.  L.  had  dug  out  of 
the  sands  many  specimens  of  Natica^  each  of  which  embrace*!  a 
boach-clam.  The  tongue  of  the  Natica,  covered  with  strong  teeth, 
and  over  an  inch  long,  formeil  a  rasp,  well  adapted  for  boring  the 
shell  of  its  prey.  Why  the  Natica  always  made  choice  of  the 
position  near  the  umbo  for  boring  through  the  shell  did  not  ap- 
l>ear  clear,  though  perhaps  it  might  have  something  to  do  with 
reaching  the  adductor  muscles  of  the  shell  of  the  Mactra.  These 
are  equidistant  from  the  perforation,  and,  if  torn  through  by  the 
tongue  of  the  Natica^  would  cause  the  shell  of  the  Mactra  to  o|)en, 
and  thus  render  all  the  soft  parts  more  accH.'Hsible. 

The  Mactra  lives  in  the  snnds  of  the  coast,  and  appears  to  feed 
chiefly  on  diatoms  and  perhaps  infuHorians.  Prof.  L.  had  been 
surprised  at  the  number  of  ditTei*ent  genera  and  species  c)f  dia- 
toms found  in  the  contents  of  the  intestines  of  the  3/ar/ra,  though 
from  an  observation  recently  made,  these  delicately  constructed 
plants  would  ap|>ear  to  thrive  even  on  shore  exposed  to  the  dis- 
turbance of  the  ocean  waves.  Near  the  inlet,  at  Atlantic  City, 
the  beach  between  tides  was  noticed  in  many  places  to  be  covered 
with  streaks  and  patches  of  a  yellowish-green  hue,  and  of  extreme 
thinni'Sh.  Some  of  this  colored  matter  with  sand  was  scraped  up 
and  put  into  a  bottle  and  taken  home  for  examination.  After  a 
lew  hours*  rest,  the  green  matter,  diflTuhod  through  the  saml  and 
water  in  the  bottle,  formed  a  thin  laver  on  the  sand.  Under  the 
microaco|)e  the  green  matter  proved  to  be  composed  of  a  single 
diatom,  the  Amphiprora  conntricta.  It  was  in  a  remarkable  state 
of  activity,  and  I^rof.  L.  adde<l,  he  thought  he  had  never  behold 
any  other  diat<»m  so  much  so  as  this  one.  Its  power  of  movement 
and  its  broa<i  keels  were  eonditions  which  wonderfully  favored  its 
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The  objects  of  tlic8c  movements  may  yet  form  an  interc»stinir 
study.  In  Dionwa^  />ro.v/'ra,  find  some  others,  the  motion  lin<l 
iK^en  found  to  result  in  some  immediate  benefit  to  the  plant ;  in 
Mivuma^  //♦v/t/Knriim,  and  others,  no  sueh  immediate  Iwnefit  had 
been  su^tjcbted.  In  the  case  of  sensitive  stiirmas  it  had  lieen 
supposed  to  have  some  reference  to  arran^emmts  for  cross- ft'rtili- 
zation.  Hut  this  was  dou))tful  for  the  followinij  reasons:  In  tlu* 
case  of  Minnihiri  rhnjf'ns  the  ^tij^mas  expanded,  an<l  the  author** 
dispersed  their  pollen  before  the  corolla  was  cpiite  o|>cn,  and  |M)lb*h 
might  Ihj  generally  found  on  the  stigmatic  surfaces  when  the 
mouth  exposed  these  parts  to  view.  In  Tfcnma  rmUrann,  on  the 
other  hand,  the  lobes  of  the  pistil  did  not  expand  till  some  time 
after  the  mouth  of  the  corolla  was  open.  In  many  cases  pollen- 
hunting  Ihjcs  had  carried  away  all  the  pollen  Iwfore  these  lolie** 
expanded.  In  cases  where  the  expanded  1o1h»s  and  dis|»orsinir 
]K>llen  were  simultaneous,  it  was  theoretically  sup))ose<l  that  a  Uv 
or  insect  touched  the  lolies  with  its  pollen-covered  head  or  back, 
and  that  the  1oIh*s  then  closed  against  the  admission  of  pollen  on 
the  withdrawal  of  the  insect  from  the  flower.  But  he  had  found 
that  the  bees  in  the  cases  observed  by  him  occuj)ied  but  from  thrw 
to  five  seconds  in  visiting  a  flower,  while  it  took  from  thirty  to 
sixty  seconds  for  the  lobes  to  close,  and  then  thev  were  sehloin 
so  com[>letely  closed  as  to  render  the  reci»ption  of  fresh  pollen 
ditlicult.  He  thought  from  these  and  other  fncts  that  the  liyp<H 
tliesis  in  relation  to  cross  fertilization  was  untenable,  and  that  the 
real  use  of  this  motion  in  the  economy  of  nature  was  an  open  and 
yet  promising  field  to  the  future  investigator. 


Skptkmbeu  24. 

The  President,  I>r.  UrsciiF.NRKRORK,  in  the  chair. 

Twenty-seven  |»ersons  present. 

Henry  C.  Wood,  M.l).,   Francis  X.  I>ercum,  M.O.,  Henry   A. 
(ireen,  and  K.  (iybbon  Si>ilj>bury  were  elected  members. 
The  following  was  onlered  to  be  iMibli.shed : — 
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October  1. 
The  President,  Dr.  Kusciienberoer,  in  tbc  chair. 
Thirty-nine  [>crsons  present. 
The  death  of  Thomas  Potter,  Sr.,  a  memlwr,  was  announced. 

Foramini/vrous  Sheila  of  our  Const Prof.  Leidt  remarkcil 

that  the  vast  numbers  of  Foraminiferous  sliells,  which  fornu*<l  a 
constituent  of  the  sea-side  sands,  had  been  a  subject  of  frc([uent 
notice.  Feeling  interested  to  know  their  proportionate  quantity 
on  the  comparatively  barren  shore  of  New  Jersey,  he  had  ex- 
amined the  sand  at  Atlantic  City,  and  at  Ca|x>  May.  The  sand 
in  these  localities  mainly  consists  of  quartz,  with  black  grains, 
often  in  considerable  qnantit}*,  and  formerly  largely  collected  for 
^^  writing  sand,-^  which  he  supposed  to  consist  of  ilmenite  and 
magnetite.  Among  these  were  also  brilliant  red  particles,  whicb 
lie  supposed  to  be  garnet.  All  these  materials  are  the  compara- 
tively insoluble  residue  of  our  inland  gneissie,  and  other  rocks. 

In  sand  scraped  u|)  from  the  surface  between  the  ticles  at  At- 
lantic (Mty,  he  had  found  the  Foraminiferous  shells,  all  of  one 
s|)ecies  of  Xnnionina^  resembling  that  figured  by  KhrenlK'rg  as 
A',  pohjpora.  They  were  found  in  the  proportion  of  about  1*.»,000 
to  the  ounce  avoinhipois  of  sand.  In  sand,  obtaini^l  in  the  same 
manner  at  Cape  May,  there  were  about  .'iS.OOO  shells,  of  the  single 
species  just  name<1,  to  the  ounce  avoirdupois  of  s:in<l. 

The  sands  on  the  rocky  New  England  coast  are  much  richer  in 
Foraminiferous  shells,  1k)IIi  in  numbers  and  kinds,  but  they  are 
generally  smaller.  In  san<l  from  the  bathing  beach  at  Newport, 
U.  I.,  collected  from  the  white  lines  left  by  tlie  e<lge  of  the  waves, 
there  were  2><0,0U0  shells  to  the  ounce  of  sand. 


OCTOHER  8. 

The  President,  Dr.  Ki.sciieniieroeu,  in  the  chair. 
Fifty  i)ersons  present. 

On  CrufitaceauH  at  Cape  Mmj^  X.  J, —  Prof.  Leidv  remarke<1 
that,  in  a  re<'ent  visit  to  ('a|K*  May,  N.  J.,  he  had  Ikhmi  struck  with 
the  immense  numlK>rs  of  the  Mole  Crab,  Hippa  talpoidea^  which 
inhabited  the  beach  between  titles.  They  were  especially  abun- 
dant above  the  vill.ige  of  Ocean  (irove,  but  were  also  numerous 
below  this  point,  down  as  far  as  the  light-house.  The}*  were 
generally  young,  and  not  larger  than  the  little  finger  nail.    A  few 
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In  the  Annual  Report  of  the  U.  S.  Geological  and  Geographical 
Surveys  of  the  Territories  for  1874,  p.  388,  Mr.  Ernest  Ingersoll 
says,  "From  the  pond  mentioned,  between  camps  E.  &  F.  [in 
southwestern  Colorado],  a  small  crab  was  brought  home,  which 
Prof.  S.  I.  Smith  pronounced  to  be  a  true  marine  form,  belonging 
to  the  Astacidose  (sic)."  Prof.  Smith  informs  me  that  the  speci- 
men shown  to  him  was  undoubtedly  Alpheus  minus^  and  thought 
it  more  than  probable  that  some  confusion  of  localities  or  mixture 
of  specimens  had  occurred,  but,  on  the  other  hand,  Mr.  Ingersoll 
is  as  positive  as  it  is  possible  to  be  that  the  specimen  was  found 
in  the  pond  mentioned. 

Alpheus  heteroohelis,  Say. 

Alphem  7ieteroc7ieli8,  Say,  1.  c,  i.  p.  243.     Edwards,  op.  cit.,  ii.  p.  856. 

Dekay,  op.  cit.,  p.  20.     Gibbes,  1.  c,  p.  190.     Smith,  Trans.  Comm. 

Acad.,  ii.  p.  23  and  39.    Kingsley,  Bulletin  U.  8.  G.  and  G.  Survey,  iv. 

p.  194  ;  ibid..  Bulletin  Essex  Inst.,  x.  p.  58.     Lockington,  Annals 

and  Mag.  Nat.  Hist.,  1878. 
Alpheus  armillatus,  Edw.,  op.  cit.,  ii.  p.  354. 
JlalopsycTie  lutaria,  Saussure,  Revue  Zoologique,  1857,  p.  100  (teste 

Saussure). 
Alpheus  lutarius^  Saussure,  Crustac^s  nouv.  Antilles,  Mexique  et  Etats 

Unis,  p.  45,  pi.  iii.  p.  24.     E.  von  Marten,  Archly  fur  Naturgeschichte, 

1872,  p.  139. 
Alpheus  equidactylus^  Lockington,  Proc.  California  Academy,  vii.  p. 

35,  1877.     (Extras  published  in  1876.) 

I  have  examined  specimens  from  Fort  Macon  (Dr.  H.  C.  Yar- 
row), Florida,  Bahamas,  Bermudas,  Brazil,  Aspinwall,  Panama, 
and  the  West  Coast  of  Nicaragua.  Mr.  Lockington  informs  me 
that  his  A.  equidactylus^  from  Monterey,  Cal.,  presents  no  appre- 
ciable differences  from  specimens  of  A.  helerochelis^  from  Florida, 
that  I  sent  him.  This  species  is  readily  recognized  by  its  front 
with  a  single  spine,  its  enormous  hand,  and  is  larger  than  the  pre- 
ceding species. 

Stinipson  in  his  "  Trip  to  Beaufort,  N.  C,"  American  Journal 
Sciences  and  A  rts,  2d  series,  vol.  xxix.  p.  444,  mentions  a  species 
of  Alpheus  under  the  name  A.  intermedins.  What  he  refers  to  is 
unknown. 

Virbius  pleuraoanthus,  Stimpson. 

Virhius  pleur acanthus^  Stimpson,  Annals  N.  Y.  Lyceum,  1871,  x.  f. 
127.  Smith,  Fish  Comm.  p.  550.  Kingsley,  Bulletin  Essex  Inst.  x. 
p.  63. 

New  Jersey  to  Fort  Macon  (Dr.  Packard). 
22 
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No.  4.  Lycoaa.  Followed  for  40  to  50  feet ;  one  thread  Appa- 
rently ;  in  front  a  ray  of  several  fine  diverging  threads  fToating 
behind  from  the  spinnerets.  Its  hack  was  toward  the  gronnd. 
Its  alnlonien  sc»enie<l,  hut  could  not  Ikj  certainly  determine<l,  to  be 
riding  in  front.  The  body  of  the  spider  was  thus  at  the  a|>ox  of 
the  .Mn*rh*  formed  hy  the  fore  and  hind  threads,  the  free  i>oints  of 
wliifh  were  quite  far  apart.  The  balloon  struck  a  tree,  and  part 
of  it  went  on,  the  spider  apparently  sta^Mng  on  the  tree. 

No.  5.  Lycoxa,  The  alxlomen  behind,  i.  e.^  toward  the  point  of 
departure.  Several  threads  floating  from  it,  one  in  front:  feet 
gathered  together,  but,  a[)parently,  the  back  upward.  It  crossed 
the  highway,  and  a  carriage  just  then  passing  interfered  with  the 
observation. 

No.  (».  The  head  riding  in  front,  back  down — this  is  abso- 
lutely certain.  A  four-shaped  steamer  of  threads  thrown  out 
lH»fore  mounting.  At  first  it  mc)ved  off  slowly,  soon  climlied  up 
the  fore  threa<l,  the  ^'  bow,''  so  to  speak;  further  on  it  climl)ed  up 
the  iK'ucil  of  rays  for  several  inches.  The  balloon,  when  lost 
sight  of,  had  at  least  three  separate  pencil  rays  visible.  It  was 
followe<l  100  feet  before  it  rose  out  of  sight. 

No.  7.  Lyvnun,  Hack  down  ;  sailed  sidewisc  part  of  the  time  : 
lieatl  forwanl  apparently  afterward. 

Manv  of  the  aeronauts  noticed  first  turned  the  elevated  abdomen 
to  various  points,  as  though  testing  the  direction  of  the  wind. 

Most  of  the  points  noted  in  the  previous  comnnmicalion  were 
confirmed,  an<l  those,  together  with  these  now  presented,  seem  to 
make  quite  complete  the  mode  of  ballooning,  at  least  among  the 
Citlgr.nde,  nn<l  perhaps  also  the  Saltigrade  Spiders.  The  wlmlc 
proi-ess  may  Ik*  briefly  given  as  follows:  1.  The  spider  seek'*  a 
high  |K)sition.  as  the  top  of  a  fence  post,  as  the  point  of  ascent; 
2.  The  abdomen  is  elevatiNl  to  as  nearly  a  right  angle  with  the 
cephalothorax  as  may  Ik;  :  3.  A  fH'nn'l  of  threndH  is  issued  from 
the  spinnerets,  the  face  lK?ing  meanwhile  turned  to  various  )>oints 
until  it  looks  in  the  direction  of  the  wind  ;  4.  The  legs  are 
8tretche<l  upward,  thus  raising  tiie  body  aloft :  5.  They  gradually 
incline  in  the  direction  of  the  breeze,  the  joints  straighten  out, 
the  h'^H  sink  forward  and  down  till  the  first  pair  are  almost  on 
the  level  with  the  post,  the  whole  attitude  of  the  animal  U-ing 
that  of  one  resisting  8<ime  force  exerted  from  above;  Cu  Su<ldenly 
and  simultaneously  the  eight  claws  are  uidoosed,  and  the  spider 
mounts  with  a  sharp  bound,  apparently ;  7.  and  fioats  off  with 
the  back  downward  generally,  but  sometimes  with  this  position 
reversed:  S.  At  first  the  abdomen  seems  to  be  in  advance,  but 
generally  the  body  is  turned  so  that  the  head  ri<les  in  front :  l>. 
The  i>encil  of  threads  is  caught  apparently  by  the  feet,  and  tlo.its 
out  in  fn»nt,  upon  which,  10,  sometimes  the  spider  will  climb  u|>- 
ward,  as  though  to  adjust  the  centre  of  gravity  ;  11.  Meanwhile 
a  thicatl  or  |iencil  of  rays  issues  from  the  spinnerets  which  fioats 
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September  3. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Twenty-one  persons  present. 

On  the  Black  Mildew  of  Walls. — Prof.  Leidy  remarked  that  in 
the  number  of  "  Hardwicke's  Science  Gossip"  for  August,  pre- 
sented this  evening,  there  is  an  article  by  Prof.  Paley  entitled  "Is 
the  Blackness  on  St.  PauPs  merely  the  eft'ect  of  Smoke."  Accord- 
ing to  the  author,  the  blackness  is  mainly  due  to  the  growth  of  a 
hitherto  undescribed  lichen,  which  appears  to  flourish  only  on 
limestone  and  in  situations  unaffected  by  the  direct  rays  of  the 
sun.  Prof.  Leidy  continued,  that  his  attention  had  been  called 
a  number  of  years  ago  to  a  similar  black  appearance  on  the  brick 
walls  and  granite  work  of  houses  in  narrow  shaded  streets,  espe- 
cially in  the  vicinity'  of  the  Delaware  River.  Noticing  a  similar 
blackness  on  the  bricks  above  the  windows  of  a  brewer}^,  from 
which  there  was  a  constant  escape  of  watery  vapor,  in  a  more 
central  portion  of  the  city,  he  was  led  to  suspect  tliat  it  was  of  a 
vegetable  nature.  On  examination,  the  black  mildew  proved  to 
be  an  alga,  closely  allied  to  what  he  supposed  to  be  the  Frotococ- 
ctis  viridis^  which  gives  the  brigiit  green  color  to  the  trunks  of 
trees,  fences,  and  walls,  mostly  on  the  more  shaded  and  northern 
side,  everywhere  in  our  vicinity'.  It  probably  may  be  the  same 
plant  in  a  different  state,  but,  until  proved  to  be  so,  may  be  dis- 
tinguished by  the  name  of  Frotococcus  lugubris.  It  consists  of 
minute  round  or  oval  cells,  from  0.006  to  0.009  mm.  in  diameter, 
isolated  or  in  pairs  or  in  groups  of  four,  the  result  of  division ; 
or  it  occurs  in  short  irregular  chains  of  four  or  tnore  cells  up  to 
a  dozen,  occasionally  with  a  lateral  ofl*set  of  two  or  more  cells. 
The  cells  by  transmitted  light  appear  of  a  brownish  or  olive- 
brownish  hue.  In  mass  to  the  naked  eye  the  alga  appears  as  an 
intensely  black  powder. 


September  10. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Nineteen  persons  present. 
The  death  of  Geo.  Dawson  Coleman,  a  member,  was  announced. 
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had  observed  in  one  instance  in  the  brain  of  an  adult  male  ncj^ro 
the  complete  connection  of  these  two  fissures,  no  trace  of  a  bridg- 
ing or  separating  convolution  being  present. 


October  15. 
The  President,  Dr.  Kusciienberuer,  in  the  chair. 
Fifty-four  persons  present. 
The  following  papers  were  presented  for  publication : — 

*' Descriptions  of  Ichneuinonidic  chiefly  from  the  Pacific  Sh)|»e 
of  the  United  States  and  British  North  America."  By  E.  T. 
C  res  son. 

*'  The  Solar  Corona."     By  Jacob  Ennis. 

XotiW.  of  a  TetrarhynchuA. —  Prof.  Leidy  statc<l  that  in  the 
liemora.  or  Sucker,  from  our  coast,  presented  this  evening  by  Mr. 
Ilolbrook,  he  had  found  a  curious  parasite.  This  was  indosed 
in  a  compressed  oval  cyst,  pearly  white,  thick-wnlled,  and  al>out 
half  an  incli  long,  tightly  adherent  to  the  intestine  of  the  fish. 
The  oysl  containeil  a  flask-shaped,  translucent  whitish  sao,  which 
was  ft»ebly  contractile,  and  furnished  at  the  narrow  en<l  with  two 
minute  papilla?,  which  were  slowly  protru<led  and  retractt^l. 
Within  this  sac-worm,  coile<l  up  about  the  centre,  was  an  opaque 
white  worm  or  scolex,  which  proved  to  be  a  Tetrarhynrhun.  Ke- 
movod  and  extended  it  measured  7  lines  long,  and  was  divisible 
about  equally  into  a  broad  anterior  body  portion,  and  a  posterior 
narrow  tail-like  portion.  The  head  was  formed  of  a  pair  of  ol)cor- 
date  bothria  inclined  from  each  other.  Four  lon;^  tortuous  pro- 
Imscides  extended  through  the  bo<ly  and  projected  from  the  head. 
The  projecting  portions  were  successively  elongate<l  and  short- 
ened by  eversion  and  inversion,  and  were  armed  with  recurved 
hooks.  The  hooks  extende<l  within  half  the  length  of  the  prolw>- 
Hcides,  aii<l  as  they  were  evertiMl  and  inverUnl  ap|M'ared  like  the 
streaming  of  liqui<l  through  narrow  tuln's.  The  tortuous  probo. 
Kcidcs  at  the  bottom  were  continuous  with  as  many  elliptical 
pcdestaln  placed  at  the  back  part  of  the  body.  The  tail,  alM>ul 
linlf  the  widtb  of  the  body,  waH  not  segmented,  but  exhibiteit  a 
di'^pi'sition  to  assume  this  condition.  The  end  was  slighlly  ta|>er- 
ing.  and  occupie<l  by  a  lH*ll-Mlia)UMl  sinus  opening  externally  and 
alterufitcly  contracting  and  expanding.  The  interior  of  the  sinus 
was  line<l,  and  its  mouth  thickly  furniHhed  with  n(»n-vibratile  cilia. 
The  s|K*cics  ap|)eared  to  be  undcscribed,  and  was  name<l  Tetrar- 
htftK'hni<  tfUNicniKltitus. 
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ability  to  extricate  itself  from  the  sand  to  occupy  a  position  on 
the  surface. 

Diatoms,  from  their  constitution,  are  admirably  adapted  as  food 
for  the  beach-clam,  oyster,  and  other  lamellibrancii  mollusks. 
They  are  crystal  cases  containing  besides  the  endochrome,  a 
quantity  of  colorless  protoplasm,  and  considerable  drops  of  oil. 
They  might  be  likened  to  boat  loads  of  corn,  meat,  and  oil.  In 
the  materials  of  the  commencement  of  the  intestine  of  clams  and 
oysters,  Prof.  L.  had  observed  the' diatoms  with  the  contents  in 
various  conditions  of  change  due  to  digestion  ;  and  in  the  mate- 
rials of  the  rectum,  the  diatoms  were  empty  or  had  been  deprived 
of  their  contents. 

In  several  beach-clams  examined,  among  the  matter  of  the  in- 
testine. Prof.  L.  had  observed  what  he  at  first  supposed  to  be  the 
shell  of  a  difflugian,  but  which  he  since  suspected  to  be  that  of  a 
ciliated  infusorian,  Tintinnus,  In  form  and  construction  the  shell 
resembles  that  of  T.  annulatus  (Fig.  2,  pi.  9,  vol.  i..  Etudes  sur  les 
Infusoires,  etc.,  Chiparede  aiid  Lachmann).  Its  length  was  0.78 
to  0.12  mm.,  the  breadth  0.024  to  0.036  mm. 

The  Amphiprora  constHcta  above  referred  to  was  from  0.078  to 
0.09  mm.  long,  0.024  broad,  and  0.012  mm.  thick. 

Irritable  or  Senaitim  Stamens, — Mr.  Thomas  Meehan  remarked 
on  the  large  list  of  plants  now  known  that  exhibited  an  irritative 
motion  in  some  of  their  parts.  A  few  years  ago  there  were  few 
in^he  list  besides  the  Sensitive  plant  and  the  Venus  flj^-trap; 
now  there  were  many  scores  of  simihir  cases  known,  though  chiefly 
as  regards  the  stamens  or  portions  of  the  pistils.  He  had  already 
placed  on  record  a  large  number  of  instances  in  plants  of  the  or- 
ders Bignoniaceae^  Scrophulariaceae^  and  Acanthaceae^  and  he  had 
found  so  many  cases  that  he  thought  wherever  there  were  bilobed 
flattened  stigmas  in  these  orders,  we  might  expect  to  find  this 
sensitiveness  to  touch  exhibited  in  a  greater  or  less  degree.  In 
regard  to  stamens,  it  was  well  known  that  in  Opuntia^  a  family  of 
Cactacese^  the  stamens  moved  in  various  directions  when  touched, 
and  it  was  very  remarkable  that  no  such  motion  had  been  observed 
in  Cereus^  Mammillaria^  and  other  allied  genera  of  the  order. 
Having  noted  a  similar  motion  in  the  stamens  of  the  common 
garden  Poriulaca  grandi^ora,  he  was  led  to  look  for  and  to  find  a 
similar  motion  in  the  Purslane,  Portulaca  oleracea.  Examining 
another  Portulacaceous  plant,  Talinum  teretifolium^  last  year,  he 
could  find  no  trace  of  motion,  but  when  on  his  recent  journey 
south,  he  found  growing  in  the  Botanic  Garden  of  Mr.  Henry 
Shaw,  of  St.  Louis,  a  West  Indian  species,  Talinum  patens^  in 
which  the  expanded  stamens  fell  down  on  the  petals  when  touched. 
It  was  remarkable  that  this  power  should  exist  in  T.  patens  and 
not  in  T.  leretifolium,  though  some  approach  to  this  exceptional 
character  was  already  noted  in  the  genera,  though  not  among  the 
species  of  Gactacese, 
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BECOVEBT  OF  ALL  THE  FACULTIES  IH  A  PIOEOH  FBOM  WHICH  FOUE- 
FIFTH8  OF  THE  UPPEB  POBTIOH  OF  THE  CEBEBBUM  HAD  BBEH 
BEHOVED. 

•  By  J.  II.  McQuiLLEN,  M.I>. 

Monday,  February  4th,  1878,  in  illnatration  of  my  rejjular 
course  of  lectures  on  Physiology  in  the  Philadelphia  Dental  Tol- 
lege,  I  exposed  the  cerebrum  of  a  pigeon,  as  I  have  regularly 
done  each  session  for  the  past  twenty  years,  an<l  cut  (uit  four- 
fifLhs  of  the  upper  portion  in  slices,  to  illustrate  the  fact  that  the 
scnsorium  thus  expose<l  could  bo  cut,  pinched,  or  burned  without 
any  manifestation  of  sutfering  on  the  part  of  the  animal.  The 
usual  phenomena  attendant  upon  the  o}»eration  followe<],  i.  f., 
profound  stupor,  the  bird  standing  motionless  on  the  table,  with 
eyes  closed,  the  head  sunk  between  the  shoulders,  and  the  feathers 
rutlled.  When  pushed  it  opened  its  eyes  and  moved  the  body, 
when  thrown  into  the  air  it  flew  a  few  feet,  and  then  on  light- 
in};  relapsed  into  somnolency  with  an  evident  obliviousness  to 
surrounding  objects  until  again  aroused  by  handling.  In  this 
condition,  along  with  another  pigeon  from  which  the  cerebellum 
had  U'cn  removed,  it  was  shown  to  the  members  of  the  Biological 
an<l  Micro8coi)ical  Section  of  the  Academy  of  Natural  Sciences, 
on  the  evening  of  that  day  at  the  regular  monthly  meeting  of  the 
Section.  Prof.  Emily  White,  M.I).,  Professor  of  Physiology  in  the 
Woman's  Meilical  ('ollege,  who  was  present,  having  manifested 
much  interest  in  the  pigeons,  1  offered  to  send  them  to  the  Woman's 
College  so  that  she  could  show  them  to  the  students,  with  the 
recpiest  that  an  effort  should  be  made  to  kcH;p  them  alive,  and 
ascertain  whether  the  functions  of  t!ie  cerebrum  and  cerebellum 
would  be  restored.  Other  duties  of  an  absorbing  character  so 
(KTUpied  my  time  and  attention  that  I  had  quite  forgotten  the 
request  made  by  me  until  March,  wiien  a  note  was  received  from 
Prof.  White  stating  thaf  '*the  pigeon  from  which  the  cerebrum 
was  partially  removed  seems  to  have  recovertnl  all  his  faculties. 
He  is,  perhaps,  K-ss  excitable  than  normal,  seems  |>erfectly  tame, 
but  bri;*lit.  .  .  .  The  other  pigeon  dietl  on  the  third  day  after  the 
removal  of  the  eereU'llum.*' 

I  at  onee  sent  for  the  pigeon,  and  was  surprise<l  at  the  complete 
recovery  of  the  voluntary  movements  of  walking  and  flying,  the 
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DEBCBIPTIOn  OF  A  HEW  BPEClfes  OF  SHTlTTEimDS. 
BV  JNO.  A.  BYDEK. 
SmyntlinrDi  qnadrimftBulBts,  Mob. 

Park  brown,  nsRvly  black  on  tlie  sides ;  median  dorsal  and  ven- 
tral surfaces  lighter;  spring  and  middle  of  legs  stiU  more  pale. 

Us  di^itiiignisliing  cliaracter  consists  in  the  two  pnre  white  spots, 
low  down  on  each  side  of  the  ahdomeii,  the  posterior  ones  larger 
than  the  anterior  bj-  one-tliird  to  one- 
half,  are  arranged,  when  the  back  of 
the  animal  is  vieweil  from  ahove,  in  an 
equilateral  quadrangle.  The  surround- 
ing dark  color  immediately  boj'dering 
the  ivliite spots  is  intense,  hnt  becomes 
paler  more  remote  from  tliem  in  all 
directions,  and  especially  on  the  middle 
of  the  back.  Antennse  four-jointed, 
gmy nth uri form,  resembling  those  of  8. 
Bourlelii,  Gerv. 

Length  from  front  of  liead  to  tip  of 
abdomen  .5  mm.;  vertical  diameter  of 
abdomen  .3  mm.;  width  of  abdomen  .23  mm. 

This  remarkably  beautiful  little  CoUemholan  was  found  in  com- 
pany with  a  large  s])ecies  of  Papiriiis,  appai-cntly  near  P.  orn'atus, 
Xicolet,  feeding  on  a  polyporona  fungus  which  grew  on  a  stump  in 
a  damp,  shady  ravine  in  East  Fairmouiit  Park.  It  is  one  of  the 
smallest  of  our  American  species  of  Smt/DlktiridsE,  and  is  totally 
distinct  from  any  described  by  Say,  Harris,  or  Fitch,  some  of 
which  are  no  doubt  Papiriidse.  It  may  be  one  of  the  species 
which  the  latter  entomologist  mentions  as  being  known  to  him, 
but  to  whicli  he  did  not  give  names.  Tlie  descriptions  of  both 
Harris  and  Fitch,  in  the  absence  of  good  figures,  are  vague  and 
unsatisfactory. 

The  species  I  have  no  doubt  will  prove  to  be  one  now  to  science, 
In  form  it  greatly  resembles  the  S.  Hourle.lii,  hnt  in  marking  and 
color  it  is  so  totally  distinct  that  it  would  be  immediately  recog- 
nized as  different. 
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or  drink  water  presenteil  to  its  beak.*  It  may  l)e  induced  to  move 
not  only  by  ordinary  stimuli  applied  to  the  skin,  but  also  by  sud- 
den sharp  sounds,  or  flashes  of  light ;  and  it  is  evident  that  its 
movements  are,  to  a  certain  extent,  guided  by  visual  sensations, 
for  in  its  flight  it  will,  though  imperfectly,  avoid  obstacles.  Save 
that  all  signs  of  volition  are  absent,  that  the  movements  arc  on 
the  whole  clumsy,  resembling  rather  those  of  a  stupid,  drowsy 
bird  than  those  of  one  quite  wide  awake,  there  is  very  little  to 
distinguish  such  a  bird  from  one  in  full  possession  of  its  cerebral 
hemispheres. 

There  is  but  one  other  case  on  record  that  1  have  met  with, 
where  there  has  been  a  recovery  of  voluntary  action  on  the  part 
of  a  pigeon  from  which  the  cerebral  hemispheres  had  been  re- 
moved, and  1  was  not  aware  of  that  fact  until  the  ex|)erience 
with  my  pigeon  induced  me  to  make  a  careful  examination  of  the 
literature  of  the  subject.  I  refer  to  the  pigeon  kept  alive  by  Voit 
for  Hvc  months  after  the  cerebral  lobes  had  l)een  completely  re- 
moved. ^^  At  flrst  the  pigeon  presented  the  phenomena  usually 
observed  after  this  operation ;  but  it  gradually  recovered,  until  it 
seemed  entirely  normal,  with  the  single  exception  that  it  never 
would  eat,  all  food  being  introduced  forcibly.  Five  months  after 
the  operation  the  pigeon  was  killed,  and  the  encephalic  cavity 
was  found  fllled  with  a  white  substance  containing  dark-l)ordered 
nerve-fibres  and  nerve-cells.  Voit  never  l>efore  observed  anything 
like  regeneration  of  the  nervous  substance  or  so  complete  a  re- 
storation of  the  cerebral  functions,  and  he  regarded  this  as  an 
instance  of  anatomical  and  physiological  regeneration  of  the 
hemispheres.'^  Flint,'  from  whom  this  extract  has  lieen  taken, 
goes  on  to  say  that  ^Hhe  objections  to  accepting  this  observati<»n, 
with  the  physiological  conclusions  presented  by  Voit,  are  that  it 
is  not  only  possible,  but  probable,  that  the  hemispheres  were  not 
entirely  removed,  and  that  the  posterior  |)ortion  of  the  cuceph- 
alon  had  advanced  to  occupy  in  part  the  space  originally  flll^d 
by  the  extirpated  mass.  While  we  do  not  assume  that  anatomical 
and  functional  regeneration  of  the  cerebrum  in  a  pigeon  is  im- 
possible, it  must  be  admitted  that  such  an  extraortlinary  Htate- 

1  BiHCliotTnnd  Voit,  Sitzungsberichto  Acad.  Wiss.  MiincheD,  1863,  pp. 
47.»,  UVJ,  l*»r,s,  p.  iu:». 

*  Human  Pliysiolo^ry,  by  Austin  Flint,  Jr.,  M.  D.  N.  Y.,  1).  Applcton 
A:  Co.,  iHTfl,  p.  OVll. 
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only  were  of  mature  size.  In  many  positions  they  were  so  nnme- 
roiis,  tliat  they  appeared  like  rolling  i3ebbles,  as  they  were  exposed 
by  the  breaking  of  the  surf  on  the  shore,  and  as  they  vapidly  fol- 
lowed the  receding  waves,  and  buried  themselves  in  the  sand. 
The  sand,  on  being  dug  up,  was  found  lo  be  as  full  of  them  as  an 
ordinary  plum-pudding  is  of  currants. 

Below  Ocean  Grove,  near  low-tide  mark,  the  Lady  Crab,  Pla- 
iyonichvs  occellatus^  was  frequent.  Above  Ocean  Grove,  and 
above  the  high-tide  line,  in  the  dry  sand,  and  in  the  bank  covered 
with  Sea-sand  Grass,  Calamagrostis  arenaria^  tlie  burrows  of  the 
Sand  Crab,  Ocypoda  arenaria^  were  numerous,  and  the  animals 
frequent.  One  of  these  crabs,  brought  home  after  eight  days, 
was  still  in  good  condition  without  once  having  been  in  water. 
It  appeared  to  be  fond  of  meat  of  any  kind,  and  had  been  fed  on 
beef  and  oysters. 

Supplementary  Note  on  the  Aeronautic  Flight  of  Spiders, — Rev. 
11.  C.  McCooK  remarked  that,  in  the  Proceedings  of  the  Academy 
for  187Y,  pp.  308-312,  would  be  found  the  result  of  some  observa- 
tions made  by  him  upon  the  ballooning  habits  of  spiders,  wliich 
be  was  now  able  to  supplement  by  several  imjDortant  items.  The 
facts  which  he  had  to  detail  were  observed  Oct.  1,  1878,  upon  the 
farm  of  Mr.  Geo.  B.  Lownes,  about  ten  miles  from  Philadelphia, 
in  Delaware  County;  and  they  would  best  be  presented  by  giving 
the  record  made  in  his  note-book  of  the  flight  of  several  spiders. 
The  daj^  was  warm  and  bright,  and  a  gentle  breeze  was  blowing 
throughout  the  da\',  but  not  steadil}'  from  any  quarter. 

No.  1.  A  young  Lycosid,  apparently  Lycosa  scutulata^  Hentz. 
On  the  side  of  a  fence-post  opposite  to  the  wind,  face  downward, 
abdomen  elevated,  the  body  raised  by  the  legs.  Followed  it  after 
flight  for  200  feet ;  it  rose  as  high  as  30  feet  before  it  was  lost 
sight  of.  Its  flight  was  across  a  wide  meadow,  and  promised  to 
be  a  long  one.  Several  threads  were  streaming  out  and  up  behind 
and  before  the  spider. 

No.  2.  A  saltigrade,  probably  the  young  of  Hentz^s  Alius  vil- 
latus^  on  the  side  of  a  fence-board  opposite  the  wind.  Its  legs 
elevated,  raising  up  the  body,  abdomen  turned  well  nigh  straight 
upward,  long  thread  floating  out  and  up  from  the  spinnerets ;  it 
wialked  several  inches  upward  along  the  rail,  keeping  its  body  in 
the  same  stilted  position,  the  thread  meanwhile  flying,  and  then 
was  off,  rather  slowly,  and  about  on  a  line  with  the  face.  There 
was  one  small  thread  in  front  and  one  (or  more)  behind.  It 
moved  straight  forward  for  about  50  feet,  and  then  rose  suddenly 
upward. 

No.  3.  Lycosa^  observed  at  2  P.  M.  Actions  as  No.  1.  Dis- 
tinctly saw  one  thread  before  and  apparently  two  behind ;  the 
head  was  toward  the  wind.  After  15  feet  it  rose  up  and  out  of 
sight,  a  long  stretch  of  meadow  before  it.  Once  before  it  mounted 
it  lifted  up  one  hind  foot  as  though  holding  on  to  the  sta3'  thread. 
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sections  of  ncrve-flbivs,  mid.  in  some  places,  mullipolar  gniigli- 
onic  cells.  The  Mood  vessels  whii*h  in  tlie  round  prowth  ai»|>earo<l 
to  radiate  from  a  common  centre  at  the  base  of  the  growth  weit* 
fille<l  with  oval  blood-<Usks." 

This  report  was  accompanied  by  a  section  of  the  brain  placi-il 
under  (he  microscope,  and  a  micro-photograph,  showing  the  ninlti- 
polar  nerve-cells,  prepared  by  Dr.  Seiler. 
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out  behind,  leaving  the  spider  to  ride  in  the  angle  of  the  two  pen- 
cils, or  12,  as  it  sometimes  happens,  of  three,  which  diverge  widely 
at  the  upper  free  ends;  13.  The  feet  seem  to  be  united  by  deli- 
cate filaments,  which  would  serve  to  increase  the  buoyancy  of  the 
balloon;  14.  The  spider  now  is  carried  forward  by  the  wind, 
riding  for  long  distances  in  an  open  space,  and  often  borne  high 
iipw%ird  upon  ascending  currents;  15.  Its  anchorage  appears  at 
times  to  be  in  its  own  volition,  by  drawing  in  with  the  claws  the 
forward  pencil  and  gathering  it  in  a  white  roll  within  the  mandi- 
bles ;  but,  16,  most  frequently  the  balloonist  is  stopped  by  strik- 
ing against  some  elevated  object  or  by  the  subsidence  of  the 
breeze;  17.  A  bright,  warm  daj'  in  October  is  commonly  chosen 
for  the  ascent;  and,  18, judging  from  the  presence  of  a  number 
of  dry  moults  upon  many  posts,  apparently  of  the  same  species 
of  spider  observed  in  flight,  the  animals  had  recently  cast  their 
skins.  Of  the  above  points,  Nos.  3,  7,  9,  10,  11  in  part,  12,  14  in 
-part,  15  in  j^art,  and  18  are  those  which  were  determined  hy  the 
last  observation. 

The  object  of  this  interesting  habit  seems  to  be  the  distribution 
of  species. 

Simio)}  Characters  in  Negro  Brains, — Dr.  A.  J.  Parker  re- 
marked that  in  a  previous  communication  on  the  convolutions  of 
the  negro  brain  he  had  pointed  out  in  one  negro  brain  out  of  thir- 
teen (then  examined)  the  existence  of  an  internal  inferior  pli  de 
passage,  which  was  as  well  developed  as  in  any  of  the  Simiadae. 
In  that  brain  the  convolution  measured  a  quarter  of  an  inch  in 
width,  and  completely  separated  the  parieto-occipital  or  internal 
perpendicular  fissure  from  the  calcarine,  so  that  this  region  pre- 
sented the  same  appearance  as  it  does  in  the  Simians.  This  con- 
volution is  uniformly  present  in  the  brain  of  all  the  SimiadjB  thus 
far  described,  except  in  Ateles  paniscua^  Huxlej^,  and  HylobafeSj 
Bischoff.  It  had  not  been  found  in  a  fully  developed  condition  in 
man  before,  and  the  absence  of  this  small  bridging  convolution 
had  been  regarded  by  some  anatomists  as  a  distinguishing  pecu- 
liarity of  the  human  as  compared  with  the  anthropoid  brain.  Since 
then  he  had  found  this  convolution  present  in  another  adult  female 
negro  brain.  It  was  fully  developed  up  to  the  surface,  presented 
a  superficial  width  of  an  eighth  of  an  inch,  and  completely  sejm- 
rated  the  parieto-occipital  from  the  calcarine  fissure.  This  con- 
volution was,  therefore,  present  in  two  cases  out  of  thirty-three 
negro  brains  examined. 

Turner  describes  (Edinburgh  Medical  Journal,  1860)  a  brain  in 
which  the  fissure  of  Rolando  joined  the  fissure  of  Sylvius  com- 
pletely, the  small  bridging  convolution  which  usuall}'^  separates 
them  being  completely  absent.  Pansch  states  that  sometimes 
there  is  a  superficial  connection  between  these  two  fissures. 
Ecker  says  he  has  never  met  with  such  an  instance.     Dr.  Parker 
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DESCRIPTIONS  OF  ICHNEUMONIDJE,  CHIEFLT  FBOM  THE  PACIFIC  SLOPE 
OF  THE  UNITED  STATES  AND  BRITISH  NORTH  AMERICA.' 

BY  E.  T.  rKKSSoN. 

lehnenmon  lolitng,  Crennon  (Trans.  Am.  £nt.  Soc,  ri.  144). 

9. — Black,  immaculate;  mosothorax,  seutcllum  and  ahdoroon 
sliininpr,  the  latter  rather  stronjjly  tinged  with  l»lne  or  purple; 
antenna;  rather  stout,  strongly  involute,  with  a  pale  annulus  l»o- 
yond  middle  ;  third  joint  more  than  twice  longer  than  t»road,  and 
conHpicuously  longer  than  the  fourth ;  scutellum  flat,  i>olished, 
and  nearly  destitute  of  punctures  ;  metathorax  broadly  and  deeply 
excavated  behind,  central  area  large  pentangular,  rounded  later- 
ally and  emarginatc  posteriorly  ;  wings  uniformly  pale  fuliginous; 
femora  robust,  anterior  tibia*  pale  in  front;  posterior  coxa;  nude; 
abdomen  oblong  ovate,  finely,  closel}*,  and  evenly  punctured, 
apex  polished  ;  apex  of  first  segment  broadly  dilated  and  punc- 
tured ;  gastrocaeli  small  an<l  deep.     Length  .30-.42  inch. 

Hah.  Lake  Lahache,  H.  Col.  (Crotch);  Colorado  (Smith). 

lohnenmon  odioiui,  CroMon  (Trnns.  Am.  Ent.  Soc,  ri.  145). 

%, — Black;  anterior  orbits,  dilated  on  sides  of  face,  short  line 
in  front  of  tegulw,  dot  beneath,  and  tips  of  anterior  famora  and 
the  four  anterior  tibia?  in  front,  white ;  scutellum  convex,  punc- 
tured ;  metathorax  with  strongly  defined  elevated  lines,  centr.il 
area  rather  large,  subreniform;  wings  faintly  dusky,  nervures  and 
stigma  black;  legs  slender;  abdomen  slightly  tinged  with  blue, 
closely  and  strongly  punctured,  strongly  constricted  at  base  of 
segments  three  and  four  ;  apex  of  first  segment  moderately  broad, 
raised  medially-  and  punctured ;  gastrocaeli  small  and  deep. 
Length  .b(i  inch. 

llnb,  California  (Behrens). 

'  In  tlip  early  part  of  th«'  year  1877  this  paper  was  presented  to  the  Cali- 
fornia Academy  of  Natural  Sciences  for  publication  in  its  Proceetlings,  and 
acceptetl  witli  the  aasorance  that  it  would  be  puhlitihed  in  the  volume  for 
that  year  ;  with  this  understand! iiji;,  the  H|)ecies  of  Ichneumon^  IIopH*menHB^ 
Anthlj/teht,  Trvgu*^  and  PlaiylibH$  herein  described,  were  referred  to  in 
my  paper  on  the  Subfamily  Ichneunionides  (Trana  Am.  Ent.  Soc.,  vl.  p. 
ie»),  as  puhli>hed  in  the  Pror.  Cal.  Acad.  Nat.  Sol.,  1877  ;  t»ut  after  a  delay 
of  over  a  year,  the  Academy  finding  it  impossible  to  publish  the|Hiper  in  any 
reasonable  time,  the  tame  was  withdrAwn. 
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October  22. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 
Fifty-five  persons  present. 


October  29. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
One  hundred  and  seven  persons  present. 

A  paper  entitled  "  On  the  Structure  of  the  Gorilla,"  by  H.  C. 
Chapman,  M.D.,  was  presented  for  publication. 

The  death  of  Jonathan  S.  Helfensteiu,  a  member,  was  an- 
nounced. 

Dr.  J.  B.  Brinton  and  Messrs.  Wm.  T.  Haines,  Edmund  Lewis, 
and  Wra.  Ayres  were  elected  members. 

The  following  paper  was  ordered  to  be  printed  : — 
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fifth  and  following  segments  entirely',  black  ;  head  rather  narrow, 
huccate  ;  antennse  slender,  tliird  joint  long  and  cylindrical,  as  long 
as  first  and  second  together,  and  nearly  twice  as  long  as  the  fourth; 
scutellum  convex,  yellow ;  metathorax  truncate  l)ehind,  central 
area  large  and  oblong  subquadrate;  wings  smoky  li3'aline ;  legs 
slender;  abdomen  long,  narrow,  linear,  su  boom  pressed  at  ti[>; 
first  segment  8ub()uadrate  at  tip,  slightl}*  narrowe<i  to  base  of 
second  segment,  so  that  the  sides  are  somewhat  ronndcfl,  lateral 
margins  depressed,  the  raiseil  middle  being  indistinctly  acicu- 
late<l ;  base  of  second  segment  narrowed,  depressed,  faintly*  longi- 
tudinally sculptured;  gastrocajli  subobsolete  ;  last  ventral  seg- 
ment long,  narrow,  not  retracted.  Length  .42  inch. 
Hab.  British  Columbia  (Crotch). 

lehnenmon  purpuripennif ,  Crenon  (Trans.  Am.  Ent.  Soe.,  ri.  175). 

9. — Ferruginous;  head  buccate;  antenna!  robust,  with  short, 
stout  joints,  black,  the  basal  joints  generally  ferruginous,  some- 
times entirel}'  black,  apex  more  or  less  involute ;  scutelliim  flat, 
shining,  sparsely  punctured ;  metathorax  opaque,  finely  rugosely 
punctured,  rather  deeply  excavated  behind,  cential  area  subquad- 
rate ;  wings  fuscous,  with  a  more  or  less  strong  violaceous  reflec- 
tion, stigma  varies  from  black  to  fulvous  ;  legs  subrobust,  poste- 
rior tarsi  sometimes  fuscous;  abdomen  broa<llv  fusiform,  finely 
and  closely  punctured,  Injcoming  gradually  less  distinct  l>eyond 
third  segment ;  apex  of  first  .segment  broadl}'  dilated  and  longi- 
tudinally aciculate<l  ;  gastroca'Ii  small  and  rather  deep ;  basal 
margin  of  third  or  fourth  segment,  or  lK>th,  sometimes  narrowly 
black.     Length  .f>0  inch. 

Hah,  California  (Behrens,  li.  Edwards,  Stretch). 

lehaenmon  onpitnt,  Cretton  (Trans.  Am.  Knt.  Soe.,  ti.  176). 

%, — Ferruginous;  anteume  except  scape,  sometimes  occiput 
and  middle  of  vertex,  and  sutures  of  thorax  more  or  less  black  ; 
face,  scutellum  and  anterior  legs  in  front  pale  ferruginous  or  yel- 
lowisih ;  scutellum  subconvcx,  shining,  and  sparsely  punctured: 
central  area  of  metathorax  quadrate;  wings  fuliginous,  violace- 
ous;  abdomen  opaque,  closely  and  finely  punctured  ;  apex  of  first 
Hi^gment  rather  narrow,  shining,  minutely  aciculated ;  gastroca^t 
large  and  deep.     Length  .(iO  inch. 

Hab.  California  (Behtens).     May  Ik;  the  %  of  purpuripenuiK, 
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power  of  feeding  itself  and  drinking  as  usual,  and  the  general 
manifestation  of  intelligence.  There  could  be  no  question  about 
the  identity  of  the  pigeon.  It  was  of  a  peculiar  breed,  and  the 
cicatrix  on  the  neck,  where  the  incision  had  been  made  so  as  to 
throw  the  scalp  back  and  expose  the  cranium,  along  with  a  soft 
place  on  the  latter  from  which  a  portion  of  bone  had  been  re- 
moved, left  no  doubt  on  that  point.  I  again  exhibited  it  at  the 
monthly  meeting  of  the  Biological  and  Microscopical  Section, 
March  4th,  and  the  membei'3  were  surprised  to  find  it  fly  about 
from  one  end  of  a  long  room  and  back  again,  feed  itself,  etc. 

I  asked  then,  and  I  repeat  now  the  same  question,  IIow  are  we 
to  account  for  the  restoration  of  these  functions  ?  Is  it  due  to 
the  fact  that  the  small  portion  of  the  cerebrum  left  after  the  ope- 
ration assumed  the  functions  of  the  entire  organ,  or  has  there 
been  a  regeneration  of  the  part  removed  ?  Vulpian,  one  of  the 
most  accurate  and  reliable  of  the  recent  experimentalists  and 
observers  of  these  phenomena,  positively  asserts  that  an  animal 
from  which  {}\e  cerebral  hemispheres  have  been  removed,  is  inca- 
pable of  a  spontaneous  voluntary  movement.  In  this  he  is  appa- 
rently supported  by  every  observer,  with  only  one  exception,Yoit. 

The  latest  author,  in  writing  on  this  subject,  M.  Foster^  (whose 
views  may  be  regarded  as  summing  those  generally  entertained), 
says:  When  the  cerebral  hemispheres  are  removed  from  a  bird 
the  animal  is  able  to  maintain  a  completely  normal  posture,  and 
that  too  when  the  corpus  striata  and  optic  thalami  are  taken 
away  at  the  same  time.  It  will  balance  itself  on  one  leg,  after  the 
fashion  of  a  bird  which  in  a  natural  way  has  gone  to  sleep.  In 
fact  the  appearance  and  behavior  of  a  bird  which  has  been  de- 
prived of  its  cerebral  hemispheres  are  strikingly  similar  to  those 
of  a  bird  sleepy  and  stupid.  Left  alone  in  perfect  quiet,  it  will 
remain  impassive  and  motionless  for  a  long  time,  it  may  l>e  for 
an  almost  indefinite  time.  When  stirred  it  moves,  and  then  on 
being  left  alone  returns  to  a  natural  easy  position.  Placed  on  its 
side  or  on  its  back  it  will  regain  its  feet;  thrown  into  the  air  it 
flies  with  considerable  precision  for  some  distance  before  it  returns 
to  rest.  It  frequently  tucks  its  head  under  its  wings,  and  if  l>y 
judicious  feeding  it  has  been  kept  alive  for  some  time  after  the 
operation,  it  may  be  seen  to  clean  its  feathers,  and  to  pick  up  corn 

>  A  Text  Book  of  Physiology,  by  M.  Foster,  M.  A. ,  M.  D. ,  F.  R.  S.  London, 
MacMillan  &  Co.,  1878. 
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Var.f  Pale  ferruginous;  thorax  same  as  the  above,  with  the 
scutcllum  yellow  ;  four  anterior  coxie  yellow;  apex  of  first  abdo- 
niiiml  segment  nearly  smooth,  scareel}' aciculateil ;  black  bands  at 
base  of  segments  3-s-5  narrow. 

Ilftb.  Vancouver's  Island  (II.  Edwards). 

lohneumoB  nunoini,  Cresfon  (Trans.  Am.  Ent.  Soc.,  W.  176). 

% . — Black ;  face,  anterior  orbits,  lower  posterior  orbits,  clyi>eus. 
mandibles  except  tips,  scape  beneath,  upper  margin  of  prothorax, 
teguhe,  short  line  beneath,  scutellum,  post-sou  tell  um,  and  poste- 
rior face  of  metathorax  more  or  less  pale  yellow;  mesothoi*ax  with 
two  pale  lines  or  a  spot  on  the  disk  ;  scutellum  convex,  polishe<1; 
elevated  lines  of  metathorax  shari)ly  defined,  posterior  face  ob- 
liquely truncate,  central  area  quadrate;  wings  hyaline,  dusky  at 
tips,  stigma  fulvous;  legs  ferruginous,  four  anterior  coxie  and 
trochanters  yellow,  their  femora,  tibite,  and  tarsi  yellowish  in  front; 
posterior  coxic,  trochanters  and  tips  of  their  tibia;  black;  a^iex 
of  their  coxae  beneath,  and  tips  of  their  tarsi  yellowish;  ab- 
<lomen  ferruginous,  first  segment  black,  witii  the  apex  ferruginous, 
acicuiated;  gastrocieli  rather  large  and  moderately  deep.  Length 
.55  inch. 

Bab.  California  (II.  Edwards). 
lohneamoB  Mqaaz*  CrMton  (Tram.  Am.  Ent.  Soc.,  ti.  181). 

9. — Ferruginous,  shining,  finely,  rather  feebly  punctured ;  an- 
terior orbits  pale;  antenna'  long,  slender,  black,  sca|>c  ferruginous, 
third  joint  long,  cylindrical,  longer  than  fourth,  i\\>ex  of  flagcl- 
lum  attenuated  ;  scutellum  broad,  flattened,  broadly  truncate  at 
tij),  the  lateral  region,  basal  excavation  and  carina*,  pleura  except 
lateral  spot,  sides  of  prothorax  more  or  less,  and  base  and  flanks 
of  metathorax  black;  metathorax  truncate  l>ehind,  lateral  angles 
prominent,  central  area  large,  quadrate;  wings  h3*aline,  faintly 
dusky,  stigma  black;  legs  slender,  entirely  ferruginous;  alHlomen 
broadly  fusiform,  depressed,  polished  at  tip;  apex  of  first  seg- 
ment broad,  and  finely  acicuiated ;  gastroca^li  oblique  and  deep. 
Length  .50  inch. 

JInb.  Vancouver's  Island  (IL  Edwards). 

lohnenmon  hlamalli,  Crernoo  (Tram.  Am.  Ent.  Soc.,  tI.  181). 

9. — iSniall,  densely  sculptured,  ferruginous,  space  U'liind  an- 
tiiinii',  apex  of  flngellum,  pleura  and  metathorax  black;  antenme 
\eiluwibh-forruginous.  rather  long,  slightly  thickened  towanis  tip. 
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ment  as  that  made  by  Voit  cannot  be  accepted  without  reserve, 
merely  upon  the  basis  of  a  single  observation." 

In  contrast  to  this  case  it  must  be  remembered  that  I  only  re- 
moved the  upper  four-fifths  of  the  cerebrum.  In  doing  this,  iiow- 
ever,  the  superficial  gray  matter  of  the  hemispheres,  recognized 
as  the  structure  physiologically  concerned  in  the  exercise  of  the 
faculties  of  attention,  perception,  memor}-,  and  will,  was  removed. 

The  subject  of  the  present  communication  continued  in  the  full 
possession  of  its  faculties  for  six  months,  when,  in  the  presence 
of  several  scientific  friends  it  was  put  to  death  under  chloroform, 
and  &  post-mortem  examination  made.  On  removing  the  scalp  a 
fibrous  structure,  analogous  to  pericranium,  was  found,  occupying 
the  place  from  which  the  bone  had  been  removed,  in  making  the 
vivisection.  Cutting  this  away,  a  small  amount  of  fluid  escaped, 
and  the  cranial  cavity  thus  exposed  was  found  occupied  by  a  white 
suhstance  resembling  the  cerebral  structure  that  had  been  removed 
six  months  before.  Placing  a  section  of  the  upper  portion  of  this, 
which  had  been  stained  with  hematoxyline,  under  the  microscope, 
a  number  of  bipolar  cells  characteristic  of  the  gray  structure 
were  observed. 

That  the  bird  should  have  survived  such  an  operation  and  lived 
for  six  months  after  in  the  full  possession  of  its  faculties,  is  a  re- 
markable illustration  of  tlie  recuperative  powers  of  the  system. 
And  the  regeneration  of  the  parts  removed  is  additional  evidence 
in  substantiation  of  the  case  reported  by  Yoit. 

Unwilling  that  such  an  important  question  should  merely  rest 
upon  my  own  observation,  I  requested  the  appointment  of  a 
committee  by  the  Biological  and  Microscopical  Section  to  examine 
the  regenerated  structure. 

The  following  report  on  the  microscopic  characters  of  the  re- 
generated tissue  was  prepared  by  Dr.  Carl  Seller,  Chairman  of  the 
Committee : — 

"  The  specimen  handed  to  me  by  Dr.  J.  H.  McQuillen  appeared 
to  be  the  medulla,  cerebellum,  and  part  of  the  cerebrum  of  a  bird. 
Intimately  connected  with  the  parts  were  two  tumor-like  growths, 
tiie  one  spherical,  and  of  the  size  of  a  pea ;  the  other  of  irregular 
outline,  and  smaller  than  tiie  first. 

"  A  microscopical  examination  of  these  growths  revealed  them  to 
be  composed  of  nerve-tissue,  showing  longitudinal  and  transverse 
23 
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shining;  nyicx  of  first  segment  gradually  dilated,  rather  coarsely 
aciculated,  depressed,  not  at  all  raised  medially;  gastroespli  sub- 
obsolete;  a  fuscous  stain  on  second  segment  (which  may  l>c  acci- 
dental).    Length  .40  inch. 

Ilab.  Vancouver's  Island  (H.  Edwards). 

lohntamon  seiniMitt  Crerson  (Tram.  Am.  Eni.  Soc..  tI.  183). 

9. — Ferruginous,  opaque;  head  broad,  sub-buccate;  antenmi^ 
mo<1erately  slender,  dusky  at  tips,  third  joint  more  than  twice 
longer  than  broad,  and  a  little  longer  than  fourth;  anterior  angle 
of  niesothorax  and  basal  and  lateral  regions  of  scutcllum  black; 
scuteilum  subconvex,  shining,  rounded  at  tip;  metathorax  roughly 
punctured,  rather  deeply  excavate<l  behind,  with  prominent  obtuse 
lateral  angles,  central  area  quadrate;  wings  pale  yellowish- fuscous; 
abdomen  fusiform,  rather  strongly*  punctureil  on  second  segment, 
apical  segments  gradually  smoother  and  shining;  apex  of  first 
segment  gradually,  rather  broadly  dilated  and  feebh'  aciculate<l ; 
gastroca^li  shallow,  not  well  marked.     Length  .40  inch. 

Ilah.  Mohave  Desert,  California  (Crotch). 

lohneamon  patoloai,  CreMon  (Trant.  Am.  Ent.  8oc.,  r\.  185). 

9. — Small,  robust,  ferruginous,  shining;  head  strongly  buceate, 
face  short  and  prominent  on  middle,  polished  ;  antcnnie  short, 
robust,  with  short  close-set  joints,  scape  globose;  third  joint 
nearly  (piadrate,  equal  with  third,  flagellum  obfuscated;  front 
liehind  antenna;  deeply  excavated,  occiput  deeply  emarginatc ; 
mesothorax  subtrilobate ;  scuteilum  flat,  polished  ;  metathorax 
deeply  excavated  behind,  lateral  angles  rather  prominent,  central 
area  subquadrate  ;  lateral  region  of  scuteilum,  8i>ot  on  sides  of 
prothorax,  anterior  margin  of  pleura  and  lower  margin  of  meta- 
thorax, black;  wings  hyaline,  faintly  tingeil  with  yellowish;  legs 
robust;  abdomen  fusiform,  flnel}'  punctured,  shining  at  a]K*x  ; 
first  segment  gradually  dilated  at  tip  and  depressed,  indistinctly 
sculptured;  gastrocn?li  obsolete.  Length  .20  inch. 
JIah,  San  Barbara,  California  (Crotch). 

Hopligmenag  paeiflong,  Crevvon  (Tranf.  Am.  Knt.  Soc  ,  ri.  186). 

9. —  Hlack,  opaque;  mandibles  and  palpi  brownish;  clypeus 
sometiincH  more  or  less  ferruginous  ;  antennce  slender,  with  a  yel- 
lowihh-white  annulun,  scape  ferruginous  beneath ;  scuteilum 
Htronj^ly  gibbous,  convex,  or  subpyramidal,  shining;  metathorax 
coarsely,  transversely  rugose,  smoother  on  each  side  at  base,  trun- 
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November  5. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Sixty-six  persons  present. 

The  following  papers  were  presented  for  publication  : — 

"  On  a  Belt  of  Serpentine  and  Steatite  in  Radnor  Township, 

Del.  Co."     By  Tlieodore  D.  Rand. 

"Description  of  three  new  Species  of  Calceolae,  from  the  Upper 

Silurian  Rocks  of  Kentucky."     By  Victor  W.  Lyon. 

Calluna  Vulgaris, — Mr.  Thomas  Meehan  referred  to  a  state- 
ment in  a  botanical  periodical  about  the  Heath  being  found  appa- 
rently indigenous  in  New  Jersey.  He  had  visited  the  given  loca- 
tion in  company  with  Mr.  Chas.  F.  Parker,  one  of  the  curators  of 
the  Academy,  and  gave  his  reasons  in  detail  for  concluding  that 
it  had  been  introduced  probably  about  twelve  years  ago.  It 
showed  no  disposition  to  get  beyond  the  original  place  of  planting. 

He  referred  to  the  facts  given  in  Silliman\H  Join^nal  of  1861  and 
1862,  in  regard  to  the  discovery  of  the  same  plant  at  Tewkesbury, 
Mass ,  pointing  out  their  inconclusive  character,  and  expressing 
his  opinion  that,  as  in  the  New  Jersey  case,  it  was  introduced 
there. 

The  following  paper  was  ordered  to  be  printed :  — 
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deprcr^jKjil  alK>ve  and  in'Ustinctl y  sculpturetl ;  base  of  second 
ftlightly  narrower!,  depressed,  very  finely  and  sparsely  punctnred, 
ga»troca?Ii  longitudinal,  siil>obsolete :  last  ventral  segment  long, 
narrow,  not  retracted.     Length  .4S  inch. 

Ilah.  Lake  Lahache,  British  Cohimbia  (Crotch). 

TrogTU  Edwardiii,  Crenson  (Trans.  Am   Eot.  Soe.,  ti.  195). 

% . —  lUack  ;  head  transversely  subtriangular,  not  at  all  baccate; 
face,  clypeuft,  labrum,  mandibles,  palpi,  narrow  upper  anterior 
orbils.  line  on  iK>sterior  orbits,  6cnpe  Ijeneath,  and  most  of  flagel- 
Inm  l>eneath,  two  spots  in  front  of  mesothorax,  scutellums,  ele- 
vated disk  of  nietathorax  and  teguhe,  ferruginous;  scutcllum 
acutely  pyramidal ;  metathorax  with  two  sharp  longitudinal 
ridges  beliin<l,  l)etween  which  the  surface  is  coarsely  and  trans- 
versely rugose ;  wings  blackish-fuliginous,  violaceous  ;  legs  slen- 
der, yellowish-ferruginous,  four  anterior  coxa?  at  base  and  poste- 
rior pair  entirely  black ;  al>domen  depressed,  longitudinally 
aciculated,  the  segments  strongly  constricted  at  base,  esjiecially 
at  .sides,  ferruginous,  a  black  spot  on  disk  of  second  and  following 
segments,  becoming  gradually'  larger,  until  the  one  on  the  fifth 
covers  nearly  the  entire  upiK»r  surface  of  the  segment ;  ai>ex  of  first 
segment  quadrate,  narrowing  suddenly  l)efore  tubercles  ;  gastro- 
ca*li  large  and  deep.     Length  .73  inch. 

Hah.  Vancouver's  Island  (H.  Kd wards).   A  very  pretty  species. 

Trogni  baocatni,  Cre^non  (Trnnn.  Am.  Ent.  Soc.,  vi.  199). 

9. —  Kobust,  ferruginous;  head  large,  strongly  buccate,  cheeks 
much  swollen  ;  tips  of  mandibles  and  antenna*,  except  base,  black  ; 
scutcllum  gihbouH,  convex,  sides  very  abrupt ;  metathorax  sca- 
brose,  with  two  sharp,  divergent  carina'  1»ehind,  between  which 
the  surface. is  transversely  striated,  central  area  small,  raised  and 
not  well  defined ;  wings  violaceous  black  in  one  s|)ecimen,  and 
ycliowish-fuscous  in  another;  stigma  fulvous,  areolet  sha|>ed  as 
usual  iu  the  genus;  abdomen  robust,  subconvex,  densely  and 
finely  punctured;  gastrocn»li  large,  but  not  deep.  Length  .60 
inch. 

Ilah,  Vancouver's  Lsland  (II.  Edwards). 

Platylabug  ooniort,  Crrsfon  (Trann.  Am.  Ent.  Soc.  vi.  200). 

%, —  lUack  ;  anli-rior  orbits,  broad  on  face,  line  on  posterior 
orbits,  siths  of  clypeus,  spot  ou  man<liblcs,  palpi,  scape  l>eneatli, 
upper  margin  of  the  prothorax  narrowly,  sometimes  intcrruptetl. 
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Ichneumon  nentralii,  Cresson  (Trans.  Am.  Ent.  Soc,  vi.  149). 

% . — Black ;  anterior  orbits,  broad  on  face,  lower  posterior 
orbits,  dot  on  each  side  of  cl^'peus,  spot  at  base  of  mandibles, 
palpi,  line  before  tegulie,  short  one  beneath,  dot  on  tegula?  ante- 
riorly, scutellum,  anterior  femora  in  front,  four  anterior  tibiae  in 
front  and  intermediate  knees,  all  white ;  scutellum  subconvex, 
sparsely  punctured  ;  metathorax  transversely  rugose,  posterior 
face  oblique,  bounded  above  by  a  sharp  carina,  central  area  of 
moderate  size,  rounded  anteriorly',  and  truncate  posteriorly  ;  wings 
smoky  Jiyaline,  nervures  and  stigma  black  ;  legs  moderately  slen- 
der ;  abdomen  faintly  tinged  with  blue,  closely  punctured,  some- 
what shining ;  apex  of  first  segment  not  broadly  dilated  ;  gastro- 
cffili  deep.     Length  .56  inch. 

JIab.  California  (II.  Kdwards).  Closely  allied  to  subcyayieus^ 
but  is  distinguished  from  that  species  by  the  posterior  legs  being 
entirelv  black. 

lohneamon  lalvns,  Cresson  (Trans.  Am.  Ent.  Soc,  vi.  166). 

%, — Black;  face,  chpeus,  mandibles,  l)alpi,  scape  beneath, 
upper  margins  of  prothorax,  tegula?,  short  line  beneath,  scutellum 
and  post  scutellum,  3'ellow  ;  mesothorax  with  two  longitudinal, 
dull,  ferruginous  lines  dilated  anteriorl}' ;  scutellum  convex, 
polished,  very  abrupt  at  sides  ;  metathorax  entirely  black,  obli- 
quely truncate  behind,  with  large  transversely  quadrate  central 
area;  wings  pale  3'ellowish  hyaline,  stigma  fulvous ;  legs  yellowish, 
femora  ferruginous,  with  coxa3  more  or  less  black  above,  tips  of 
posterior  tibiae  dusky;  abdomen  opaque,  densely  punctured,  apex 
of  first  segment,  and  the  second  and  third  entirel}',  except  narrow 
black  posterior  margin,  yellow  ;  fourth  segment  ferruginous,  black 
at  tip,  remainder  black ;  apex  of  first  segment  broad,  coarsely 
longitudinally  rugose  and  pyramidal  in  profile ;  gastrocaeli  very 
large  and  deep ;  apical  segments  almost  smooth,  and  shining ; 
venter  black,  segments  2-4  yellowish  ferruginous.  Length  .GO 
inch. 

Hab,  Vancouver's  Island  (II.  Edwards). 

Ichnenmon  indemnii I  Cresson  (Trans.  Am.  Ent.  Soc,  vi.  172). 

9. — Long,  cylindrical,  ferruginous  ;  suture  at  base  of  antenna*, 
middle  of  vertex,  spot  inclosing  ocelli,  apex  of  antennae,  sutures 
of  tliorax  more  or  less,  tips  of  posterior  femora  and  of  the  tibiae, 
apex  of  second,  third,  and  fourth  abdominal  segments  and  the 
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Hah,  Lake  Lahacbe,  British  Columbia  (G.  D.  Crotch).  A  very 
distinct  species. 

PhjgadenoB  albiriotui,  n.  ip. 

%, — Black;  head  buccate,  cheeks  swollen;  mandibles,  palpi, 
scn|)e  lieneath  and  tegiilae,  wliite ;  wings  hyaline,  iridescent ;  me- 
tathorax  areolated  ;  anterior  legs,  and  four  posterior  tibia?  ferru- 
ginous, four  anterior  trochanters  pale,  tips  of  posterior  libiir 
blackish;  alxlomen  shining,  impunctured,  first  and  base  of  second 
segment  finely  aciculate,  narrow  apical  margin  of  second,  and 
most  of  third  segment  pale  ferruginous  ;  first  segment  narrow, 
slightly  wider  towards  apex.     Length  .20  inch. 

Ilah.  California  (II.  Edwards). 

Phjgadeuon  limitai,  n.  ip. 

9. — Black,  shining;  head  scarcely  buccate;  mandibles,  antenn:e 
at  base,  teguln?,  legs  and  abdomen,  except  first  segment,  ferrugi- 
nous; ])alpi  pale  ;  antenna;  slender,  basal  joints  of  flagellum  Men- 
der, cylindrical ;  metathorax  strongly  areolated,  excavated  beliind, 
with  prominent  lateral  angles;  wings  hyaline,  areolet  quite  small, 
5-angular;  legs  slender,  posterior  tarsi  blackish;  abdomen  ovale, 
convex,  smooth,  polished,  impunctured,  first  segment  gradually 
dilated  to  apex,  with  prominent  lateral  tubercles  )>ehind  the  mid- 
dle, apex  narrower  than  base  of  second  segment ;  ovipo?*itor  about 
half  the  length  of  abdomen.     Length  .25  inch. 

Hah,  California  (H.  Edwards). 

Phjgadeiion  orMtipei,  Provanch«r  (Nnt.  Can.  ix.,  p.  11). 

9. — Robust,  black;  elypeus,  mandibles,  palpi,  antennie  except 
tips,  tegulie,  legs  and  abdomen  ferruginous ;  antennm  robust,  with 
short,  thick-set  Joints  ;  disk  of  mesothorax  flat,  depressed  and 
rugose;  excavation  at  base  of  scutellum  bifoveolatc,  deep;  meta- 
thorax distinctly  areolated,  the  carinie  sharp  and  well  define<l, 
posterior  face  deeply  excavated,  lateral  angles  prominent,  central 
area  transversely  ovate ;  wings  fuscous  ;  legs  robust,  femora  swol- 
len, tibiie  dilated  at  apex,  and  strongly  setose;  abdomen  smooth, 
shining,  impunctured,  apex  of  first  segment  broadly  dilate<l,  flat- 
tened,    length  .20-.30  inch. 

Hah,  California;  Vancouver's  Island  (II.  Edwards). 

Phjgadeaon  ealiforaioBt,  n.  »p. 

%, — Black,  shining;  head  large,  face  pubescent ;  cl^'peus,  mouth, 
antennic  at  base  beneath,  tegulse,  legs  and  abdomen,  ferruginous; 
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lolmeiimon  erudoim,  Cresson  (Trans.  Am.  Ent.  Soo.,  vi.  175). 

%. — Head,  antennae,  and  thorax  black;  face  3^ellow;  mandibles, 
palpi,  upper  anterior  orbits,  scape,  mesothorax  except  central 
black  stripe,  sen  tell  um,  metathorax  above  each  side  of  central 
area  and  tegulae  ferruginous  ;  scutellum  convex,  polished  ;  central 
area  of  metathorax  small,  subrotund  ;  wings  violaceous  black ; 
legs  and  abdomen  entirely  ferruginous,  the  latter  narrow,'  opaque, 
densely  and  finely  punctured  ;  apex  of  first  segment  narrow,  aic?icu- 
lated;  gastrocaeli  large  and  deep.     Length  .70  inch. 

Hab..  California  (H.  Edwards). 

Iclinenmon  oompar,  Cresson  (Trans.  Am.  Ent.  Soo.,  vi.  175). 

9. — Ferruginous;  head  strongly  buccate,  anterior  orbits  and 
palpi  yellowish  ;  antennae  with  short  stout  joints,  apex  black ; 
collar  yellow  above ;  scutellum  flat,  shining,  sparsely  punctured  ; 
metathorax  strongly  punctured,  posterior  face  deeply  excavated, 
bounded  above  by  a  sharp  carina,  central  area  quadrate;  sutures 
of  thorax  sometimes  more  or  less  broadly  margined  with  black, 
in  one  specimen  the  pleura  beneath  is  almost  entirely  black  ;  wings 
yellowish  fuscous,  stigma  honey-yellow  ;  femora  robust,  sometimes 
the  posterior  tibiae  is  more  or  less  yellowish  at  base,  and  the 
anterior  legs  tinged  with  yellow  in  front;  abdomen  fusiform,  very 
closely  and  finely  punctured,  smooth  at  apex ;  apex  of  first  seg- 
ment  broadly  dilated  and  longitudinally  acieulated  ;  gastrocaeli 
rather  large  and  deep.     Length  .55  inch. 

Hab,  Vancouver's  Island  (H.  Edwards).  Closely  allied  to 
purpuripennis,  which  has  stouter  antennae,  with  shorter  basal 
joints,  etc. 

Ichneumon  diffioilii,  Cresson  (Trans.  Am.  Ent.  Soc,  vi.  176). 

%. — Head  black,  upper  anterior  orbits,  face,  clypeus,  mandibles, 
except  tips,  palpi,  and  scape  beneath  yellow  ;  thorax  black,  upper 
margin  of  prothorax,  large  furcate  mark  on  mesothorax,  scutel- 
lum, and  metathorax  above  more  or  less  ferruginous;  tegulae, 
short  line  beneath  and  sometimes  the  scutellum,  yellow;  scutellum 
subconvex,  polished ;  wings  fuscous,  stigma  fulvous;  legs  ferru- 
ginous, coxae  and  tips  of  posterior  tibiae  black;  abdomen  ferru- 
ginous, densely  punctured,  opaque,  base  of  segments  three,  four, 
and  five,  more  or  less  black :  apex  of  first  segment  coarsely  acieu- 
lated ;  gastrocaeli  large  and  very  deep.     Length  .56  inch. 

Hab,  California  (Behrens). 
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tarsi,  and  abdomen  except  first  segment  more  or  less,  ferriigtiious ; 
line  or  spot  on  anterior  orbits  and  posterior  orbits  narrowly  wliit- 
isli ;  antenna.'  setaceous,  very  slender,  the  fourth  joint  about  tlirec- 
fourths  the  length  of  third,  which  is  long  and  cylindrical ;  meso- 
thorax  with  deeply  impressed  longitudinal  lines, shining, confusedly 
punctured;  prothorax,  i)leura,  and  metathorax  opaque,  rugose, 
obliquely  so  on  sides  of  metathorax,  which  is  truncate  behind, 
with  prominent  subacute  lateral  angles,  disk  with  a  subtriangular, 
ill-denned  inclosure  ;  wings  fuscous  or  fuliginous,  areolet  moderate, 
with  side  ncrvures  slightly  oblique;  legs  slender,  the  joints  of  the 
four  anterior  tarsi  dilated  and  spinose;  posterior  tarsi  fuscouH ; 
abdomen  impunctate,  with  first  segment  slender  at  base,  gradually 
and  slightly  dilated  to  apex,  bicarinate  on  di»k,  black,  the  a|>ex 
sometimes  ferruginous;  ovii>ositor  two  thirds  the  length  of  alxlo- 
men.     Length  .55  inch. 

Hah,  British  Columbia  (Crotch).  Closely  related  to  robfisfuH 
Cres.,  from  Colorado,  which  also  has  the  four  anterior  tarsi  dilated, 
but  hns  all  the  tibiic  ferruginous,  the  abdomen  black,  with  the 
apex  only  sometimes  ferruginous. 

Cryptng  plotifronf,  n.  sp. 

^. — Black;  four  anterior  legs  except  coxa?  and  trochanters, 
posterior  femora  and  the  abdomen  except  first  segment  fusco-fer- 
ruginous ;  anterior  orbits,  broad  on  face,  line  on  posterior  orbits, 
spot  on  clypeus  and  spot  on  mandibles,  white  ;  mesothorax  autl 
scutellum  shining,  rest  of  thorax  rugose,  opaque;  a  welbdefineti 
arcuated  carina  across  metathorax  on  verge  of  truncation,  and 
an  irregular  transverse  one  across  the  middle,  the  space  lH?tween 
the  two  longitudinally  rugose  ;  wings  hyaline,  areolet  moderate, 
almost  quadrate;  posterior  tibioi  and  basal  joints  of  tarsi  blmk, 
remainderof  their  tarsi  whitish;  abdomen  slen<1er,  shining,  impunc- 
tate. first  segment  slightly  broader  posteriori}-,  with  promiuent 
lateral  tubercles.     Length  .52  inch. 

Hah,  (Jreen  River,  Wyoming  Territory  (Putnam). 

Crjptag  tajonemii,  n.  up. 

9. — Black;  orbits,  sometimes  spots  on  face,  on  clypeus, and  on 
mandibles,  scape  beneath,  legs  including  coxa?,  and  alxloroen 
entirely,  ferruginous  or  sanguineous ;  antenna^  setaceous,  verv 
slender;  metathorax  with  spiniform  lateral  angles;  wingn  fuligin- 
ous, more  or  less  violaceous;  tarsi  slender,  simple;  apex  of  tirst 
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joints  short,  third  about  twice  longer  than  broad  and  subcqual 
with  fourth;  scutellum  flattened;  raetathorax  obliquely  truncate 
behind,  central  area  quadrate;  wings  dusky,  stigma  yellow;  legs 
slender,  four  posterior  coxae  black,  ferruginous  at  tips;  abdomen 
fusiform,  depressed,  densely  coarsely  sculptured,  smooth  and  shin- 
ing at  apex;  first  segment  rather  broadly  dilated  at  tip,  and 
coarsely  longitudinally  sculptured,  gastrocaili  obliquely  linear. 
Length  .30  inch. 

Hab.  Aleutian  Islands  (H.  Edwards). 

Ichneumon  cestui,  Creeson  (Trans.  Am.  Ent.  Soc,  vi.  182). 

9. — Pale  ferruginous,  opaque,  densel}'  and  finely  punctured; 
antennre  slender,  third  joint  long,  cylindrical,  much  longer  than 
fourth,  apical  joints  blackish;  anterior  angle  of  prothorax,  basal 
excavation  of  scutellum,  basal  suture  of  metathorax,  irregular 
patch  on  disk  of  second  abdominal  segment  and  broad  band  at 
base  of  third  segment,  black;  scutellum  depressed,  polished,  punc- 
tured, sides  abrupt,  apex  rounded ;  metathorax  coarsely  punctured, 
excavated  behind,  with  spiniform  lateral  angles,  central  area  quad- 
rate, not  well  defined;  wings  yellowish  hyaline,  a  fuscous  cloud 
along  base  of  first  submarginal  cell,  stigma  fulvous;  tips  of  poste- 
rior tibiae  slightly  dusky, -their  coxae  beneath  with  a  small  pubes- 
cent patch  near  tip;  abdomen  fusiform,  apex  of  first  segment 
broad  and  finely  scabrous;  gastrocaeli  transversely' linear,  rather 
deep.     Length  40  inch. 

Hab.  Vancouver's  Lsland  (H.  Edwards).  Easily  recognized  by 
the  broad  black  band  at  base  of  third  abdominal  segment,  and  by 
the  subfasciate  wings. 

Ichnenmon  rassatns,  Cresson  (Trans.  Am.  Ent.  Soc  ,  vi.  183). 

9. — Ferruginous;  head  and  mesothorax  sparsely  punctured; 
head  buccate,  middle  of  face  prominent;  antennie  short,  robust, 
strongly  involute,  scape  subglobose,  third  joint  nearly  subquad- 
rate,  and  equal  with  fourth,  the  joints  towards  apex  thickened, 
obfuscated;  scutellum  flat,  polished,  with  a  few  scattered  punc- 
tures; metathorax  deeply  excavated  behind,  with  rather  promi- 
nent subspiniform  lateral  angles,  central  area  subquadrate;  sutures 
of  prothorax  beneath,  suture  at  base  of  scutellum,  as  well  as  its 
lateral  region,  and  lower  margin  of  metathorax,  black ;  wings  fus- 
co-hj'aline;  abdomen  fusiform,  very  densely  and  minutely  sculp- 
tured on  second  and  third  segments,  apical  segments  smooth  and 
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second  and  third  Joints  of  the  latter  white ;  abdomen  robast, 
minutely  punctured  on  second  segment,  apex  of  first  segment 
dilated  ;  ai>cx  of  abdomen  dusky,  ovipositor  long.  Length  .25 
inch. 

Hah.  Great  Salt  Lake,  Utah. 

Cryptui  ealiptenn,  8a j  (Bott.  Jonni.  Nat.  Hiii.,  i   p.  234). 

9. — Ferruginous;  antennae  except  base,  tips  of  jwaterior  tibirr 
and  band  at  base  of  third  alxlominal  segment,  black ;  head  nar- 
row, cheeks  flat;  third  joint  of  anteunse  about  four  times  longer 
than  broad,  and  equal  with  fourth  ;  wings  yellow  with  three  broad 
fuliginous  bands,  the  apical  one  broadest  and  confluent  beneath 
with  the  middle  band,  leaving  a  triangular  yellow  spot  l>eyond 
areolct,  which  is  small  and  nearly  quadrate;  OYi|>ositor  longer 
thnn  abdomen.     Length  .50  inch. 

Hah.  California  (Stretch),  Utah.  The  specimen  from  the  last 
loi'aiit}'  is  paler  ferruginous,  with  tip  only  of  antennce  black,  ant! 
the  fuscous  bands  on  wings  quite  narrow. 

Crjptni  Crotehii,  n.  vp. 

9. — Robust,  fuivo-fcrruginous;  head  subbuccate;  antennce  black 
at  tips,  third  joint  rather  more  than  three  times  longer  than 
broad,  and  equal  with  fourth ;  mcsothorax  and  scutellum  shining, 
minutely  punctured  ;  pleura  confluently  punctured,  opaque;  nieta- 
thorax  rugose,  opaciue,  an  arched  transverse  carina  above  poste- 
rior truncation  :  wings  yellow,  marked  as  in  calij^terus^  arcolet 
small,  nearly  qundnitc  ;  tips  of  posterior  tibiie  black,  tarsi  strongly 
setose  l)eneath;  alMlomen  opaque,  impunctate,  a  black  band  at 
base  of  third  segment,  apex  of  first  segment  squarely  dilate<l, 
somewhat  sulcate  medially  ;  ovipositor  as  long  as  the  alxiomen. 
Length  .CO  inch. 

%. — Vfilowish-ferruginous;  face,  clypeus,  and  cheeks  yellow; 
anteniiic  stout,  slender  at  tips,  which  are  black  as  well  as  joints 
two  i\\\i\  three  above;  protliorax  beneath,  pleura,  sides  of  meta- 
thornx,  and  lateral  region  of  scutellum,  more  or  less  black  ;  wings 
yellow-hyaline,  with  the  fuscous  bands  nearly  or  quite  obliterated  : 
alMlomen  slender,  base  of  third  and  fourth  segments  more  or  less 
blaek  ;  sonK'timi's  the  whole  abdomen  is  obfuscated.  Length  .50 
ineti. 

I/fih.  San  nicgo,  California  (Crotch).  Closely  allied  to  calip- 
teriis^  but  more  robust,  with  broader  head,  and  shorter  basal 
joints  of  flagellum. 
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cate  behind,  lateral  angles  very  prominent,  obtuse,  central  area 
quadrate,  sometimes  longitudinally  rugose  ;  wings  uniformly  fuli- 
ginous, with  a  strong  violaceous  reflection,  nervures  and  stigma 
black  ;  legs,  with  coxae,  ferruginous,  sometimes  brownish-ferrugin- 
ous, posterior  tibiae  fuscous,  the  base  often  more  or  less  ferruginous, 
their  tarsi  whitish  with  basal  joint  almost  entirely  fuscous;  abdo- 
men broad,  ovate,  depressed,  shining  at  tip,  second  and  third 
segments  closely  and  strongly  punctured,  the  punctures  confluent 
at  base  of  second,  gastrocaeli  large  and  deep ;  apex  of  first  seg- 
ment broad,  scabrous;  venter  shining.     Length  .70  inch. 

% . — More  slender ;  sides  of  face  yellow ;  clypeus,  labrum,  and 
scape  beneath  ferruginous,  flagellum  entirely  black ;  legs  pale  fer- 
ruginous.    Length  .55  inch. 

Hab,  Vancouver's  Island  (H.  Edwards). 

Amblyteles  morxnonas,  Cresson  (Trans.  Am.  Ent.  Soc,  x'l.  190). 

9. — Deep  black  ;  four  anterior  legs,  except  coxae  and  trochan- 
ters, and  posterior  femora  ferruginous  ;  antennae  long,  slender, 
basal  joints  of  flagellum  long  and  cylindrical;  head  small,  cheeks 
flat;  thorax  robust,  strongly  punctured;  scutellum  depressed; 
metathorax  obliquely  truncate  behind,  central  area  transverse ; 
tegulae  fuscous;  wings  fuscous,  rather  paler  at  tips;  legs  subro- 
bust,  posterior  tibiae  and  tarsi  unusually  robust,  the  latter  short ; 
abdomen  broadly  fusiform,  opaque  at  base,  shining  at  tip,  apex  of 
first  segment  broad,  aciculated  ;  second  and  third  segments  closely 
and  strongly  punctured,  longitudinally  rugose  at  base  of  second, 
gastrocaeli  small  and  deep;  last  ventral  segment  scared}'  retracted. 
Length  .45  inch. 

Hab.  Great  Salt  Lake,  Utah. 

Amblyt:le8  hiuloaSi  Cresson  (Trans.  Am.  Ent.  Soc,  vi.  194). 

?. — Long,  narrow,  cylindrical,  shining  ferruginous  ;  sutures  of 
thorax,  apex  of  posterior  tibiae  and  sometimes  of  their  femora, 
and  basal  margins  of  abdominal  segments  3-5,  black;  head  nar- 
row, buccate ;  antennae  long,  slender,  curled,  and  fuscous  at  tip, 
third  joint  at  least  three  times  longer  than  broad,  cylindrical, 
much  longer  than  fourth  ;  mesothorax  strongly  punctured,  con- 
vex ;  scutellum  subconvex,  polished  ;  metathorax  obliquely  trun- 
cate behind ;  wings  duskj'-hyaline,  stigma  yellow  ;  legs  slender ; 
abdomen  smooth  and  polished,  long,  narrow,  subcompressed  at 
tip ;   apex  of  first  segment  narrow,  with  almost  parallel  sides, 
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mediate  tibiie  densely  spinosc ;  alKloinon  robust,  iiii|)unctnre<1, 
apex  of  first  segment  rather  broadly  dilate<l,  base  of  third  seg- 
ment narrowly  black ;  ovipositor  a)K)iit  as  long  as  abdomen. 
Length  .40-.r»0  inch. 

]!ab,  California  (H.  Edwards);  Wilmington,  Cal.  (Cn^tch). 
Very  distinct  b^-  the  form  of  antenna?  and  legs.  The  color  of  the 
wings  varies  greatly. 

Crjptas  panieat,  n.  rp. 

9. — Dark  rufo-ferruginous,  shining:  head  long,  narrow,  snbtri- 
angnlar  in  front,  cheeks  Hat,  polishe<l ;  antenna?  long,  setaceous, 
very  slender,  black,  8cai>e  ferruginous  ;  mesothorax  and  scutellum 
smooth  and  polished,  with  a  few  scattering  punctures,  the  two 
longitudinal  impressed  lines  on  mesothorax  very  deep ;  prothorax 
and  pleura  opaque,  finely  rugose,  obliquely  so  on  pleura ;  meta- 
thonix  rugose,  opacpie,  truncate  l>ehind,  the  verge  with  a  sharp 
carina,  ending  on  each  side  in  a  short  stout  spine,  disk  with  a  su1>- 
triangular  inclosed  space;  wings  dark  fuliginous,  violaceous 
areoha  mo<lerate,  subquadrate ;  legs  slender,  tarsi  slender  and 
simple,  posterior  tibiie  more  or  less  fuscous,  middle  of  their  tar!»i 
pale ;  alwlomcn  shining,  impunctureil.  first  segment  with  mode- 
rately dilated  ajK^x,  l>efore  which  the  disk  is  strongly  bicarinate ; 
ovipositor  two-thirds  the  length  of  abdomen.     Length  .55  inch. 

%. — Very  slender;  dark  ferruginous;  shining;  a  broa<l  band 
extending  from  base  of  antenn:e  to  posterior  margin  of  occiput, 
tips  of  mandibles,  antenna*  except  scape  and  sutures  of  thonix 
nearlv  black:  anterior  orbits  sometimes  yellowish;  pleura  finely 
puncture<l  :  metathorax  oblicpie,  subconvex,  gradually  descenil- 
ing  to  tip,  finely  puncture<l,  thickly  clothed  with  short  blnrk 
pubescence,  flanks  strongly  punctured ;  legs  slender,  posterior 
tii»iie  more  or  less  obfuscated,  tarsi  lieyond  first  joint  yellowish- 
whitr:  alMlomen  slender,  polished,  first  segment  very  slightly 
wi(U-r  posteriorly,  the  lateral  tulKTcles  prominent.  Length  ..50- 
.65  inch. 

Unh,  California;  Washington  Territory;  Vancouver's  Lsland 
(If.  Kd wards). 

Cryptai  parparipennii,  n.  «p. 

\  . —  Ferniirinous,  >liining:  head  subbuccate,  deeply  excavate<l 
behind  antrnn:e:  antenuie  long,  rath«'r  slender,  apical  half  black, 
joints  :>>5  equal  in  length,  each  being  about  thix*c  times  longer 
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dot  on  tegulee  and  a  line  beneath,  white;  antennae  as  long  as  the 
body,  slender;  scutellum  distinctly  margined,  with  a  pale  spot 
towards  tip  ;  metathorax  obliquely  truncate  behind,  lateral  angles 
small,  subspiniform  ;  wings  hyaline  ;  legs  blackish,  tips  of  poste- 
rior coxae,  their  trochanters  and  all  the  femora  ferruginous,  spot 
on  anterior  coxje  beneath,  spot  on  four  anterior  trochanters  and 
their  femora  and  tibiae  in  front  whitish  ;  abdomen  shining,  feebly 
punctured  ;  gastrocaeli  deep,  transverse.     Length  .35  inch. 

Va7\  Abdomen  black,  with  segments  2-5  narrowly  margined 
with  red  at  apex ;  metathorax  entirely  black,  legs  mostly  black, 
posterior  femora  only  tinged  with  red. 

Hab.  California  (Behrens).  This  may  be  the  Z  of  califor- 
nicus. 

FlatylabuB  californioas,  Cresson  (Trans.  Am.  Ent.  Soc,  Ti.  201). 

9. — Ferruginous,  shining;  anterior,  and  sometimes  posterior, 
orbits  more  or  less  white ;  occiput  sometimes  blackish  ;  antennae 
long,  slender,  more  or  less  black ;  upper  margin  of  prothorax 
sometimes  narrowly  white ;  mesothorax  often  varied  with  black ; 
scutellum  strongly  margined  ;  metathorax  obliquely  truncate 
behind,  bounded  above  and  laterally  by  a  sharp  carina,  lateral 
angles  prominent,  spiniform  ;  wings  hyaline;  abdomen  polished, 
a  few  small  punctures  at  base  of  second  segment;  gastrocaeli 
transverse,  deep,  nearly  meeting  on  disk,  apex  of  first  segment 
ratlier  broad,  depressed,  smooth,  sparsely  punctured.  Length  .35 
inch. 

Hab.  San  Zalito,  California  (Behrens.). 

Fhygadeuon  Crotohii,  n.  sp. 

9 '• — Robust,  black,  shining;  mandibles,  palpi  and  upper  ante- 
rior orbits  more  or  less  ferruginous;  antennae  long,  stout,  a  broad 
white  annulus  on  middle,  third  joint  rather  more  than  twice  longer 
than  broad,  and  equal  with  fourth  ;  mesothorax  finely  punctured  ; 
scutellum  triangular,  flat,  sparsely  punctured  ;  metathorax  opaque, 
densely  sculptured,  not  areolated,  broadly  excavated  behind, 
lateral  angles  prominent,  tuberculiforra ;  tegulse  ferruginous ; 
wings  yellowish-hyaline  ;  legs  subrobust,  ferruginous,  coxae,  tro- 
chanters, posterior  femora  except  base,  and  tips  of  their  tibiae 
black,  anterior  tibiaj  yellowish ;  abdomen  depressed,  smooth  and 
polished,  apex  of  first,  and  second  segment  entirely,  ferruginous ; 
first  segment  robust,  broad  at  apex ;  ovipositor  short.  Length 
.38  inch. 

f 
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contracted ;  ovipositor  ver}'  long,  nearly  twice  the  length  of  bod}'. 
Length  .46  inch,  of  ovipositor  .90  inch. 
Hab,  California  (H.  Edwards). 

Ophlon  cottale,  n.  sp. 

9 — Fulvo-ferruginous,  shining;  face  broad,  the  middle  closely 
punctured,  Hubtubcreulatc  immediately  l>eneath  base  of  antennie; 
clypeus  strongly  punctured,  tips  truncate,  lateral  sutures  and  tips 
of  mandibles  black;  cheeks  swollen;  antenna}  shorter  than  usual, 
reaching  about  to  tip  of  second  abdominal  segment;  mesothorax 
convex,  polished;  scutellum  veryc:»nvex;  metathorax  confluenlly 
punctured,  without  transverse  carina,  sutures  of  thorax  narrowly 
black;  wings  subh^'aline,  stained  with  yellowish  at  base  an<l  with 
fuscous  along  apical  costal  margin,  darkest  at  tip  of  marginal 
cell ;  basal  margin  of  third  and  fourth  abdominal  segments  and 
an  obli(|ue  mark  on  sides  of  second  segment,  black.  Length  .53 
inch. 

Hah,  Klamath  Co.,  California  (II.  Edwards).  Readily  distin- 
guished from  all  the  other  sfMicics  known  to  me  by  the  ornamenta- 
tion of  the  wings. 

Nototraehyt  ealifornleat,  n.  fp. 

9. — Black;  orbits  entirely,  broad  beneath  antenna?,  sides  of 
clypeus,  mandibles,  ]):dpi,  short  stripe  on  each  side  of  mesothorax, 
teguhe,  spot  before,  another  beneath,  and  spot  on  scutellum,  yel- 
low, sometimes  shading  into  sanguineous;  antenna?  brown,  scape 
beneath  paler;  mesothorax  transversely  rugose;  metathorax 
rt'ticulatcd,  dcnselv  silverv-sericeous  at  the  sides  an<l  at  :ii>ex  ; 
wiiiixs  hyaline,  iridescent;  leys  honev-vellow,  four  anterior  coxa* 
and  their  tibia*  and  tarsi  more  or  less  yellow;  posterior  b-jrs 
brown-ferrnginous,  coxie  black,  tips  of  femora  and  of  tibiie  black- 
isli,  tarsi  fuscous,  pale  at  base  of  joints  1  and  2;  alxlomen  blat-k, 
shinini:,  second,  third,  and  fourth  segments  more  or  less  brown- 
ffrrnijinous.     Length  .32  inch. 

Hah,  San  l>iego,  California  (Crotch). 

Ezoehilam  occidentale,  n.  sp. 

9. — Black,  head  and  thorax  clothed  with  short  black  pnl)es- 
cence,  coarsely  punctured;  orbits,  broad  on  each  side  of  antennie, 
rin«l  interrupted  behind  summit  of  eyes,  stripe  down  mi<ldle  of 
U\vi\  <-lypeus,  labrum,  upper  margin  of  mandibles,  and  palpi,  yel- 
li>w;  antennie  fulvous,  8ca]>e  black;  teguhe  and  scutellum  yellow- 
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antennae  long;  metathorax  strongl}''  areolated,  truncate  behind; 
wings  smoky;  legs  subrobust;  abdomen  elongate,  shining,  im- 
punctured,  first  segment  blackish  at  base,  strongly  bicarinate  be- 
fore apex,  which  is  a  little  narrower  than  base  of  second  segment; 
apical  segment  black.     Length  .25  inch. 

Hah.  California  (H.  Edwards).    This  may  be  the  %  of  crassipes. 

Fhygadeuon  fulvescens,  n.  sp. 

5. — Shining,  fulvo-ferriiginoiis  ;  apical  half  of  antennae  black, 
third  joint  rather  more  than  twice  longer  than  wide,  and  longer 
than  fourth  ;  cheeks,  mesothorax,  and  scutellum  polished,  impunc- 
tured;  metathorax  subopaque,  not  areolated,  deeply  excavated 
behind,  lateral  angles  prominent,  the  carina  being  sharp,  a  trian- 
gular rugose  space  on  summit ;  sutures  of  thorax  beneath  more 
or  less  black  ;  wings  smoky,  stigma  fulvous  ;  legs  subrobust,  tibiae 
smooth;  abdomen  polished,  impunctured,  apex  of  first  segment 
graduall}'  dilated  to  tip,  which  is  moderately  broad  ;  ovipositor 
short.     Length  .35  inch. 

Hab.  California  (H.  Edwards). 

Cryptns  proximas,  Cresson  (Proo.  Ent.  Soc,  Phila.,  iii.  p.  290). 

?. — Black,  legs  except  coxae  ferruginous;  wings  violaceous, 
black;  abdomen  with  a  bluish  tinge;  all  the  coxae  slender,  sim- 
ple ;  antennae  setaceous,  very  slender.     Length  .65  inch. 

Hab.  Vancouver's  Island  (II.  Edwards).  Differs  from  Colorado 
specimens  only  by  the  darker  wings. 

?  van?  perplexus, — Scape  beneath,  spot  on  mandibles  and  the 
legs,  including  coxae  and  trochanters,  brown-ferruginous. 

Hab.  California  (H.  Edwards). 

Cryptas  dims,  n.  sp. 

9. — Black;  abdomen  except  first  segment  ferruginous;  ante- 
rior legs  tinged  with  ferruginous;  antennae  slender,  fourth  joint 
about  two-thirds  the  length  of  third  ;  a  short  narrow  pale  line  on 
posterior  orbits ;  prothorax,  pleura,  and  metathorax  rugose ;  me- 
sothorax finely  punctured ;  wings  fuliginous,  areolet  moderate, 
side  nervures  slightl}''  oblique;  tarsi  simple;  abdomen  shining, 
impunctured ;  ovipositor  nearly  as  long  as  abdomen.  Length  .43 
inch. 

5a6.— California  (H.  Edwards). 

Cryptni  relatiyiu,  n.  sp. 

?• — Black;  legs  except  coxae,  trochanters,  posterior  tibiae,  and 
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tibite  black,  tarsi  yellow,  thickened,  first  joint  twice  the  Icns^th  of 
second  ;  abdomen  sliining,  basal  half  of  upjKjr  edge  r»f  second 
segment  and  upper  edge  of  fifth  and  sixth  segments  black,  lower 
margin  of  apical  segments  tinged  with  blackish.  Length  .Gr»  inch. 
llnh.  California  (H.  Edwards). 

ABomaloB  yerbotnin,  n.  rp. 

!,  9. — Black;  head  large,  face  narrowed  beneath  :  narrow  orbital 
line  on  each  side  of  face,  dot  at  summit  of  eyes,  spot  lM.M)eath  eyes 
and  mandibles  except  tips,  yellowish;  antennie  short,  alK>ut  as 
long  as  head  and  thorax  together,  entirely  black  ;  thorax  imma- 
culate; metathorax  reticulated,  grooved  down  the  mid<llc:  wings 
fusco-hyaline,  discoidal  cell  very  much  contracted  at  bas^e  :  legs 
rufo-ferruginous,  coxie  and  trochanters  black,  posterior  tibia* 
fuscous  in  9,  their  tarsi  lilackish  in  9  with  basal  joint  slightly 
thickened,  and  in  %  with  second  and  thinl  joints  ferruginous*  and 
basal  joint  dilated  ;  abdomen  yellowish-ferruginous,  up|>er  edge 
of  second  segment  and  the  fifth  an<l  following  segments  black, 
sometime;-  only  the  apex  of  fifth  segment  is  black.  Length  .40 
inch. 

Hab,  California  (IL  Edwards). 

Anomalon  maeeratam,  n  pp. 

% . — Black ;  head  an<l  thorax  clothe<l  with  short  pale  pubescence: 
head  not  wider  than  thorax,  cheeks  prominent;  orbits,  face,  cly- 
peus,  labrum,  mandibles  except  tips,  palpi  and  ftcai>e  beneath, 
yellow;  antenme  about  half  the  length  of  bcxly;  posterior  middle 
of  mcsothorax  depressed  and  transversely  rugose;  prothorax  and 
pleura  more  or  less,  longitudinally  striated  ;  scutellum  rugose, 
with  two  reddish  spots  at  tip;  metathorax  coarsely  reticulated, 
sulcatc  down  the  middle;  tegidje  fulvous;  wings  fusco-h valine, 
discoidal  cell  slightly  narrowed  at  base ;  four  anterior  legs  3-ellow, 
their  femora  honey-yellow,  posterior  legs  ferruginous,  base  of 
coxa'  and  a|K;x  of  tibiie  black,  tarsi  yellow,  slightly  thickened, 
first  joint  about  twice  as  long  as  second  ;  abdomen  long,  slender, 
fulvo-ferruginous,  upper  edge  of  second  and  the  two  apical  Si»g- 
ments  black.     Length  .60  inch. 

Unh.  ('alifornia  (H.  Edwards). 

Anomalon  TiTnm,  n.  rp. 

9. — Ferruginous;  vertex,  covering  ocelli  an<l  occiput,  black; 
face,  orbits,  cly|H.His  and  mandibles  yellow ;  antennie  al>out  half 
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abdominal   segment    broad,   nearlj^   quadrate,   the    sides    being 
straight,  ovipositor  long.     Length  .45-.70  inch. 

Hah,  Fort  Tejon,  California  (II.  Edwards,  Crotch). 

Cryptas  paoifious,  n.  sp. 

%, — Black;  legs  including  coxae  and  abdomen  entirely,  ferru- 
ginous; orbits,  interrupted  behind  summit  of  ej'es,  spot  on  mid- 
dle of  face,  clypeus,  spot  of  mandibles  and  palpi,  whitish  ;  an- 
tennae long,  scape  beneath  sometimes  tinged  with  red ;  tegulae 
reddish  in  front ;  mesothorax  and  scutellum  shining,  the  former 
with  two  deeply  impressed  lines ;  metathorax  rugose,  with  two 
Irregular,  wavy,  transverse  carinas,  somewhat  confused  on  the 
disk,  lateral  angles  subacute  ;  wings  h3'aline,  apical  margins  nar- 
rowly dusky,  areolet  moderate,  broad,  nearly  quadrate;  legs  long, 
slender,  posterior  tibiae  dusky,  their  tarsi  whitish  beyond  first 
joint,  sometimes  the  anterior  coxae  and  the  four  anterior  trochan- 
ters beneath  are  pale ;  abdomen  long,  slender,  especially  at  base, 
shining,  impunctate,  the  first  segment  sliglitly  widened  towards 
tip,  lateral  tubercles  prominent,  behind  which  the  upper  surface  is 
somewhat  sulcate.     Length  .45-.65  inch. 

Hah,  California  (H.  Edwards). 

CryptuB  latUB,  Provancher  (Nat.  Can.  vi.  p.  204). 

9. — Small,  black;  antennae  with  a  white  annulus;  four  anterior 
legs  except  coxae  and  trochanters,  posterior  femora  except  tips, 
and  the  three  basal  segments  of  abdomen  ferruginous ;  wings 
fusco-hyaline ;  base  of  posterior  tibiie  and  of  the  first,  and  more 
or  less  of  the  second,  joint  of  their  tarsi,  also  of  the  tibial  spurs, 
white ;  a  white  spot  at  apex  of  abdomen ;  ovipositor  as  long  as 
abdomen.     Length  .25  inch. 

Hah,  British  Columbia  (Crotch). 

CryptuB  atricepB,  n.  sp. 

9. — Fulvo-ferruginous ;  head  entirely  black;  palpi  pale;  an- 
tennae black  beyond  the  fifth  joint,  joints  8-10  white  above,  third 
joint  very  long,  about  one-fifth  longer  than  fourth ;  sutures  of 
thorax  more  or  less  black ;  impressed  lines  of  mesothorax  black 
anteriorly  ;  a  line  or  spot  on  upper  margin  of  prothorax,  tegulae, 
apex  of  scutellum  and  spot  on  postscutellum,  white ;  metathorax 
finely  sculptured,  a  well-defined  transverse  carina  before  the  mid- 
dle, lateral  angles  small,  spiniform ;  wings  fusco-hyaline,  areolet 
pentagonal ;  tips  of  posterior  tibiie  and  of  their  tarsi  dusky, 
24 
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their  tai^si  blnckish  ;  sides  of  second  alHlominal  segment  aud  the 
apical  segments  more  or  less  stained  with  fuscous.  Length  .:25 
inch. 

Hah.  California  (Hehrens). 

Frittomems  pacifleni,  n.  fp. 

9. — Black;  orbits  and  elypeus  ferruginous,  mandible*  yellow, 
antenna*  entirely  black  :  tcgnhe yellow  ;  wings  hyaline,  iridescent: 
legs,  including  coxa?,  ferruginous,  anterior  pair  paler,  j>o>terior 
trochanters,  tips  of  their  tibia*  and  their  tarsi  more  or  less  dusky, 
femoral  tooth  robust ;  abdomen  polishe<l,  ferruginous,  flr^t  •seg- 
ment except  apical  margin,  basal  two-thirds  of  second,  and  ba^e 
of  remaining  segments  more  or  less  black  ;  ovi|K»sitor  three-fourths 
the  length  of  abdomen.     Length  .30  inch. 

Hob,  California  (IL  Edwards). 

Ezetaitet  mmarat,  n.  pp. 

9. — Kntirely  black,  shining,  robust;  head  and  thorax  clothetl 
with  hhort  black  pul»escence ;  antenna*  tinged  with  brown  ;  ines<>- 
thorax  strongly  and  rather  closely  puncturetl ;  scutellum  giblious, 
coarsely  puncturc»<l ;  metathorax  coarsely  rugose,  opaque;  wings 
dark  fuscous,  paler  towards  tips,  violaceous;  abdomen  short, 
robust,  poli'^hed,  impiincture<l.     Length  .45  inch. 

Hah.  California  (  H.  Edwards;. 

Ezetattei  lelotypai,  n.  rp. 

1)  ?. — Black,  shining:  thorax  closely  and  finely  puncture*!, 
metathorax  finely  rugos<»;  wings  fuliginous,  strongly  viol.iceous : 
tips  of  anterior  femora  and  lihia*  and  posterior  femora  9,  four 
anterior  femora  except  b:ise,  their  tibiie  and  tarsi  entirely,  postc- 
ri(»r  femora  and  ba»*e  of  their  tibia*  ^,  ferruginous:  abtb»men 
entirely  ferruginous,  polished,  elongate,  and  rather  slender  at 
base.     Length  .50  inch 

Unit.  San  I>iego,  California  ( Crotch). 

Orotea  ealifomiea,  n.  pp. 

9  —  Head  and  thorax  yellow,  polished,  impunctured ;  oceiput, 
middle  of  vertex,  three  strijws  on  mesothorax,  stripe  on  pleura 
and  base  of  metathorax  fidvo-ferruginous ;  two  fuscous  8iK>ts  l>e- 
hind  s<'a|K*:  antenntu  fulvous,  sca|>e  tlusky  above  (Joints  lo  and 
following  wanting):  sutures  of  thorax  and  a  weilgc-8hape<l  mark 
on  hides  of  pleura  black  ;  wings  pale  fuliginous,  a  small  dark  cloud 
in  apical  margin  ;  legs  yellow,  the  femora  and  posterior  legs  mure 
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CryptuB  tarbatas,  n.  sp. 

9. — Size  and  sculpture  of  Grotchii,  but  of  a  darker  ferruginous 
color ;  apex  of  antennae,  sutures  of  thorax,  tip  of  posterior  libitv, 
and  band  at  base  of  third  abdominal  segment,  black  ;  metathorax 
scabrous,  rounded,  subtruneate  behind,  with  a  short  oblique 
carina  on  each  side;  wings  fuliginous,  a  i)aler  patch  immediatelj' 
before  and  behind  stigma,  areolet  small,  quadrate ;  otherwise  as 
in  Crotchii,     Length  .60  inch. 

Hah.  California  (Stretch).  This  may  prove  to  be  onl}"^  a  dark- 
winged  variety  of  Crotchii. 

Cryptat  resolutns,  n.  Fp. 

%. — Fulvo-ferruginous;  head  black,  sides  of  face,  spot  on  mid- 
dle, clyi)eus  and  labrum  yellow ;  orbits  very  broad  behind  eyes, 
but  narrowed  beneath,  palpi  and  scape  beneath  fulvous ;  remainder 
of  antennae  black ;  prothorax  except  upper  margin,  whole  of 
pleura,  broad  stripe  on  anterior  middle  of  mesothorax,  lateral 
region  of  scutellum,  basal  margin  of  metathorax  and  the  flanks, 
black  ;  mesothorax  shining,  sparsely  punctured  ;  scutellum  elon- 
gate, flattened,  polished ;  metathorax  rounded,  depressed  above, 
pubescent,  without  transverse  carinte  ;  wings  fusco-hyaline,  darker 
at  tips;  the  coxje,  except  posterior  pair  above,  stripe  on  posterior 
femora  beneatii  and  tips  of  their  tibiae  black  ;  abdomen  slender, 
especially  at  base,  smooth  and  polished,  basal  margin  of  second 
and  following  segments  more  or  less  black,  first  segment  slightly 
broader  at  tip.     Length  .55  inch. 

Hah.  California  (11.  Edwards). 
Cryptut  Edwardii,  n.  9p. 

9.  Ferruginous,  shining;  head  buccate,  cheeks  swollen;  an- 
tennae unusually  short,  third,  fourth,  and  fifth  joints  each  rather 
more  than  twice  longer  than  broad,  sixth  joint  quadrate,  remain- 
der transverse,  apical  joints  black;  sides  of  thorax  and  legs  with 
sparse  glittering  hairs ;  mesothorax  with  a  few  scattering  large 
punctures ;  pleura  sparsely  punctured ;  metathorax  obsoletely 
sculptured,  destitute  of  carinae,  the  flanks  smooth  and  shining, 
posterior  face  with  a  broad  shallow  excavation,  sides  rounded ; 
wings  fuliginous  or  generall}'  fusco-h3'aline,  darker  on  apical  mar- 
gins, sometimes  yellowish-hyaline,  subfasciate  with  fuscous,  areo- 
let moderate,  subquadrate;  legs  robust,  the  femora  somewhat 
swollen,  four  anterior  tarsi  with  dilated,  spinose  joints,  the  inter- 
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8iib«iulc:itc  on  each  side  of  middle,  spiracles  small,  circular;  te^ulfl? 
whitish  :  wings  hyaline,  beautirnlly  iridescent,  stigma  rather  large, 
fuscons,  areolet  5-an«rular,  with  thickened  nervnres;  legs  long  and 
very  slender,  ferrnginous,  coxie  and  trochanters  hlack,  tips  of  |K)?*- 
terior  femoni,  their  tibiae  an<1  tarsi  more  or  less  dusky;  alNlomeii 
suhnossile,  slightly  widene<l  to  tip,  spiracles  plac*cd  a  little  l^efore 
the  middle.     Length  .30  inch. 

llnh.  Aleutian  Islands  (H.  Edwards). 

Meioleiut  1  laetas,  n.  f p. 

%, —  Black;  face,  clypeus,  roandil)les  except  tips,  palpi,  Mca|>e 
beneath,  spot  on  each  side  of  mesothorax  in  front  divided  l»y  im- 
presstMl  line,  spot  behind  anterior  coxie,  tegula?,8hort  line  l>eneath. 
four  anterior  coxte,  trochanters,  femora  and  tibia*.  i>osterior  tro- 
chanters, extreme  base  of  their  femora,  basal  two-thirds  of  their 
tibiie,  and  abdomen  except  two  apical  segments,  all  pale  yellow  : 
apex  of  flagi'llum  fulvous  beneath  ;  wings  yellowish  hyaline,  no 
areolet ;  legs  slen<ler,  all  the  tibia?  honey-yellow,  claws  simple; 
abdomen  subpeliolated,  subdavate,  being  gradually  broador  to 
tip,  the  first  and  fourth  and  fifth  segments  often  stained  with  ful- 
vous.    Length  .35  incli. 

llnh,  Vancouver's  Island  (II.  P!!dwards}. 

Metoleiasl  rabiginotat,  n.  fp. 

% . — Fulvous  ;  face,  clypeus,  mandibles  except  tips  (whicli  are 
black),  palpi,  spot  on  scape  beneath,  teguhe,  short  line  lH>neatli. 
scutcllnm,  pleura  beneath,  four  anterior  coxa*  an<l  trochanters,  and 
mi<ldle  of  tarsi  pale  yellow  ;  tips  of  antenna?  and  sutures  of  thorax 
black  ;  w  ings  dusky,  no  areolet ;  base  of  posterior  tibia*  sometimes 
pale,  claws  simple  ;  abdomen  subpetiolate,  sulwlavate.  Length  .40 
inch. 

Huh.  California  (II.  Kdwards). 

Trjphon  t^jonioas,  n.  iip. 

%, — Hlack,  shining,  clothed  with  a  short,  pale  sericeous  pulH?"^ 
cencc ;  head  broad,  clypeus,  anterior  margin  of  teguhu  and  legs 
except  coxa*,  ferruginous;  mesothorax  broad,  gibbous, finely  punc- 
tured ;  scMitellum  very  abrupt  posteriorly,  depressed  above  and 
carinatc  lat«rally ;  metathorax  short,  with  strongly  elevated  car- 
ina*; wiuiTH  hyaline,  nervures  anil  stigma  black,  areolet  obli(|ucly 
triangular,  subpetiolated ;  legs  short  and  robust,  e8|)ccially  the 
femora,  claws  simple  ;  abdomen  short,  broad  towards  a|)ex,  sessile, 
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than  broad;  mesothorax  convex,  sparsely  and  finel}^  punctured, 
with  a  few  scattering  larger  punctures;  pleura  and  flanks  of  meta- 
thorax  finely  punctured,  shining;  upper  portion  of  metathorax 
finely  shagreened,  subopaque,  rounded,  without  carinae,  except  on 
verge  ot*  the  posterior  truncation;  wings  blackish-fuliginous, 
strongly  violaceous,  areolet  sraall,  nearly  quadrate;  legs  rather 
slender,  tarsi  simple;  abdomen  swollen  beyond  first  segment, 
polished,  impunctured,  apex  of  first  segment  dilated,  disk  of  first 
and  second  segments  with  a  shallow  depression;  ovipositor  as  long 
as  abdomen      Length  .55  inch. 

Hah.  California  (H.  Edwards).  Resembles  pMnicws  very  much 
in  color,  but  the  head  is  more  buccate,  the  antennae  more  robiisti 
with  shorter  joints  and  differently  colored  ;  the  sculpture  of  the 
thorax  and  shape  of  the  abdomen  are  entirely  different. 

Linooeras  Edwardsii,  n.  sp. 

%, — Black;  face,  clj'peus,  labrum,  mandibles,  palpi,  upper  an- 
terior orbits,  line  on  posterior  orbits,  scape  beneath,  tegulae,  spot 
beneath,  and  the  scutellums,  pale  lemon-yellow;  antennge  orange- 
yellow,  blatk  at  extreme  tips;  wings  hyaline,  tinged  with  3'ellow, 
extreme  al)ical  margins  fuscous;  legs  yellow,  very  slender,  poste- 
rior pair  very  long,  posterior  coxae,  base  of  their  trochanters 
above  and  their  femora  except  base,  and  tips  of  their  tibire  be- 
neath, black;  abdomen  very  slender,  lemon-yellow,  base  of  second 
and  following  segments  broadly  black,  also  a  black  spot  on  apex 
of  first  segment  between  tubercles  and  tip.     Length  .55  inch. 

Hah.  California  (H.  Edwards).     A  very  handsome  species. 

MetostenuB  graoilipes,  n.  sp. 

9. — Elongate,  narrow,  shining,  uniformly  fulvous  ;  tips  of  man- 
dibles, antennae,  except  scape  and  third  joint  beneath,  and  extreme 
base  of  posterior  tibiae  black;  antennae  long  and  slender;  meso- 
thorax prominently  trilobed,  sparsely  punctured ;  metathorax  ob- 
liquely depressed  behind,  rugulose,  with  an  angulate  carina  at 
base,  anterior  to  which  the  surface  is  smooth  and  shining ;  wings 
fuscous,  areolet  long  and  very  narrow ;  legs  long  and  very  slen- 
der, especially  the  posterior  pair,  the  trochanters  of  which  are  half 
the  length  of  the  femora,  the  posterior  trochanter  about  double 
the  length  of  the  anterior  one;  abdomen  polished,  first  segment 
long,  slightly  swollen  at  tip,  base  of  second  segment  considerabi}' 
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rior  pair  above,  and  all  the  tibise  and  tarsi  ferruginous,  tips  of  iK>ste- 
rior  tibiiL*  and  tarsi  dusky  ;  claws  pectinated  ;  abdomen  subsessile, 
subcom pressed  at  tip,  first  segment  broad  at  tip,  and  strongly  nar- 
rowed behind  the  tubercles,  apex  of  second  and  the  third  and 
following  segments  more  or  less  ferruginous.  Length  .30  inch. 
Hah,  California  (II.  Edwards). 

CteniBtes  eftlifomient,  n.  sp. 

%, — Black,  clothed  with  a  short  fine  pale  pubescence;  face, 
clypeus,  mandibles,  palpi,  lower  part  of  cheeks,  scape  beneath, 
sides  of  collar,  togulie,  spot  before,  another  beneath,  8i)ot  on  an- 
terior margin  of  pleura,  tip  of  scutellum,  lateral  apical  margin, 
post-scutellum,  four  anterior  coxae  and  the  trochanters,  and  apical 
margin  of  second  and  following  segments  of  alnlomen,  all  white; 
flagellnm  luteous  beneath ;  broad  8tri|)e  on  each  side  of  roesothorax, 
scutellum,  and  pleura  ferruginous;  wings  hyaline,  iridesciMit. 
areolet  present ;  legs  fulvous,  tips  of  posterior  femora,  their  tibiic 
and  tarsi  black  ;  claws  pectinate  ;  abdomen  8ul)clavate,  sesmle, 
the  white  bands  broader  on  apical  segments.     Length  .22  inch. 

Ilah,  California  (II.  Edwards).     A  handsomely  marked  species. 

Zzoohnt  bninnipeB,  n.  gp. 

9. — Small,  black,  smooth,  and  polisheil,impuuctureil;  antenufe 
brown  ;  metathorax  with  ^onical  central  area  ;  tegulffi  pale  brown- 
ish ;  wings  hynlino,  areolet  present ;  legs  short,  robust,  brownish- 
fulvous,  femora  ver}'  much  swollen,  coxie,  trdchanters  anti  femora 
beneath  black,  posterior  tibia*  and  tarsi  fuscous,  paler  at  base ; 
abdomen  above  )HMTectly  smooth,  first  segment  with  plain  upper 
surface.     Length  .2*2  inch. 

Hah,  Nevada  (Tutnam). 

Bmbui  maeuUfrOBt,  Cres«on  (Proo.  Eni.  Soe.,  PbilA.,  ir.  p.  272). 

9. — Hhick;  sides  of  face,  spot  on  middle,  clypeus,  mandibles 
hooked  marked  on  each  side  of  niesothorax,  broad  8tri|)e  on  scute*!- 
lum,  post-Hcutellum,  tegulie,  spot  before,  another  l)eneath.  an<l 
transverse  spot  on  each  side  at  tip  of  second  and  following  seg- 
ments white;  wings  hyaline,  iridescent,  areolet  wanting;  legs 
fulvous,  posterior  tarsi  black  ;  abdomen  shining,  the  first  and  base 
of  second  segments  roughly  sculpture<l  and  opaque,  no  trans- 
versely impresse<i  lines.     Length  .34  inch. 

% — All  of  \\vi\k\  iK'ueatli  antennie,  anterior  orbits,  lower  part  of 
cheeks,  sca|>e  benentli,  anterior  margin  of  pleura,  transverse  line 
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ish^  spot  on  each  side  of  pleura  posteriori}',  and  on  flanks  of 
metathorax  ferruginous;  mctathorax  coarsely  reticulated,  subcon- 
cave;  wings  fusco-hyaline,  stained  with  yellowish,  stigma  and 
costal  nerve  honey-yellow ;  legs  yellow,  all  the  coxa?,  apical  half 
of  posterior  femora  and  apical  third  of  their  tibial,  black;  abdo- 
men honey -3'ellow,  polished,  basal  two-thirds  of  upper  edge  of 
second  segment,  stripe  on  each  side  of  fourth  segment,  and  the 
following  segments  entirely  black.     Length  .70  inch. 

Hah,  Oregon  (II.  Edwards).     This  also  occurs  in  Colorado. 

Anoxnalon  Edwardsii,  n.  pp. 

9. — Ferruginous,  head  and  thorax  clothed  with  a  short  pale 
sericeous  pubescence;  head  short,  broad,  yellow,  vertex,  occiput, 
and  posterior  margin  of  cheeks  black,  upper  part  of  cheeks  tinged 
with  ferruginous;  a  transverse  prominence  immediately  beneath 
insertion  of  antennae;  antennas  two-thirds  the  length  of  body, 
fulvous,  darker  above,  first,  second,  and  base  of  third  joints  black 
above  and  yellow  beneath;  three  broad  stripes  on  mesothorax, 
the  lateral  ones  confluent  beliind,  prothorax  anteriorly,  pleura, 
except  anterior  margin,  and  base  of  metathorax,  black:  metatho- 
rax very  coarselj'  reticulated;  wings  fusco-hyaline, darker  beyond 
stigma  which  is  fulvous,  discoidal  cell  very  slightly  narrowed  at 
base ;  four  anterior  legs  honey -3'ellow,  tibiie  and  tarsi  paler;  poste- 
rioi*  legs  black,  second  trochanter  and  extreme  base  of  femora  fer- 
ruginous, basal  half  of  tibiae  and  the  tarsi,  e>!:cept  terminal  joint, 
yellow,  tarsi  thickened,  the  first  joint  nearly  three  times  longer  than 
second;  abdomen  shining,  ferruginous,  apex  of  first  broad,  upper 
margin  of  second,  and  the  fifth  and  sixth  segments  en tirel}' black, 
sides  of  third  and  fourth  varied  with  fuscous.     Length  .85  inch. 

Hah.  Vancouver's  Island  (Henry  Edwards). 

Anoxnalon  oalifornionm,  n.  sp. 

9. — Ferruginous,  head  and  thorax  clothed  with  short  brownish 
pubescence;  face,  orbits,  and  clypeus  yellow,  spot  inclosing  ocelli 
black  ;  antenna?  short,  stout,  about  half  the  length  of  body,  scape 
yellow  beneath;  sutures  of  thorax  narrow l}*^  black ;  mesothorax 
shining,  sparsely  punctured;  scutellum  gibbous,  slightl}^  furrowed 
down  the  middle ;  metathorax  coarsely  reticulated,  depressed  and 
subconcave  above;  wings  tinged  with  y^ellowish-fuscous,  darker 
at  tips,  discoidal  cell  not  narrowed  at  base;  four  anterior  legs 
hone3'-yellow,  posterior  pair  fulvous,  with  tips  of  femora  and  of 
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nieditilly,  basal  margin  of  fourth  segment  narrowly  pale  3'enow, 
broadly  margined  behind  with  black.     Length  .23  inch. 
Hah.  California  (II.  Edwards) 

Batint  paoifleoi,  n.  vp. 

%  9. — Black  ;  spot  on  middle  of  face,  clypeus,  mandibles,  palpi, 
broad  lateral  margin  of  mesothorax  hooked  in  front,  tegula%  spot 
before  and  one  l>eneath,  pale  3'ellowi8li ;  wings  hyaline,  iridescent, 
areolet  wanting  ;  four  anterior  coxa*  excejit  base,  their  tr(K*hanters 
and  tips  of  posterior  cox«  white,  remainder  of  coxju  black,  femora, 
tibia',  and  four  anterior  tarsi  fulvous,  posterior  tarsi  blackish; 
abdomen  9  subcompressed  at  tip  and  shining,  no  transverse  im- 
pressed linos,  first  and  second  segments  roughly  sculpture<l,  a|H*x 
of  second,  the  third,  and  more  or  less  of  fourth  segments  ferru- 
ginous.    Length  .23-.25  inch. 

Ilab,  California,  9  :  Vancouver's  Island,  %  (II.  Edwanis}. 

MetopluB  Edwardaii,  n.  ip. 

%,  —  Short,  robust,  black,  opaque,  roughly  8culpture<l;  face, 
anterior  orbits,  labrum,  palpi,  scai)e  beneath,  upper  margin  of 
prothorax,  narrow  apical  margin  of  scutellum,  spot  on  each  side 
of  metathornx,  spot  at  tip  of  four  anterior  coxa*,  all  the  trcK*han- 
ters,  lour  anterior  femora  in  front,  base  and  apex  of  |>osterior  pair, 
all  the  tibia»,  four  anterior  tarsi,  and  base  of  posterior  pair,  first 
alxlominal  segment  except  base,  spot  on  each  side  of  8econ<l  seg- 
ment at  tip  and  apical  margin  of  remaining  segments  broa<ler  on 
third  and  fourth,  all  yellowish-white;  thorax  closely  and  strongly 
punctured  ;  wings  subhyaline,  tinged  witli  fuscous  especially  along 
costa ;  posterior  femora  swollen  ;  first  segment  pyramidal  in  pro- 
file and  bituberculate  on  disk,  second  and  following  segments 
coarsely  longitudinally  rugose,  much  more  rough  on  second  and 
third.     Length  .50  inch. 

Ilnh.  Washington  Territory  (Henry  Edwards). 

Coleoeentrni  oooidentalit,  n.  rp. 

9. —  IMack  ;  scajH?  beneath  and  palpi  pale;  tegula*  fulvous; 
wings  yeilow-hyaline,  with  a  violaceous  refiectitm,  stigma  pale 
brown  with  yt'llow  sj>ot  at  base,  nervures  blackish  ;  legs  brownish 
fulvous,  anterior  pair  in  front  and  intermediate  tibia*  in  front  and 
tarsi  Villow,  coxa^  <lark,  black  at  base  ;  abdomen  dark  brownish- 
fulvuiis,  rn>t  segment  except  tip  and  the  two  or  three  apical  seij- 


1878.]  NATURAL   SCIENCES   OP   PHILADELPHIA.  369 

the  length  of  body,  black,  brown  beneath,  scape  yellow  beneath  ; 
prothorax  in  front  and  pleura  beneath  black;  metathorax  reticu- 
lated, deeply  silicate  down  the  middle,  with  a  short  arcuated 
carina  on  each  side  near  base;  wings  j^ellowish-h^-aline,  discoidal 
cell  slightly  narrowed  at  base  ;  tips  of  posterior  tibije  dusky,  their 
tarsi  slender,  3'ellowish  ;  abdomen  shining,  with  upper  edge  of 
second  and  following  segments  narrowly  black.  Length  .50  inch. 
Hah.  Oregon  (H.  Edwards). 

Campoplex  major,  n.  !>p. 

9. —  Black,  opaque,  clothed  with  short  whitish  pubescence, 
more  dense  on  face  and  metathorax  ;  mandibles,  palpi  and  tegula? 
lemon-3'ellow ;  a  tuft  of  long  pale  pubescence  on  each  side  of 
scutellum ;  middle  of  metathorax  longitudinally  concave  and 
transversely  aciculated  ;  wings  hyaline,  tinged  with  3'ellowish,  a 
little  Smoky  at  tips,  areolet  large,  rhomboidal ;  anterior  legs  ex- 
cept base  of  coxae  and  trochanters  and  femora  beneath,  interme- 
diate trochanters  and  femora  above,  their  tibiae  a/nd  tarsi  entirel}', 
and  a  stripe  on  outer  side  of  posterior  tibiae,  lemon-yellow ;  four 
anterior  ungues  black  ;  abdomen  shining,  ferruginous,  base  of  first 
segment,  its  apex  above,  upper  surface  of  second  segment  and 
base  of  third,  black.     Length  .75  inch. 

Hah.  Vancouver's  Island  (II.  Edwards).     A  fine  large  species. 

Limneria  californioa,  n .  sp. 

% . — Black,  shining;  mandibles,  palpi,  scape  beneath,  and  tegulae 
yellow;  flagellum  testaceous  beneath  towards  the  tip;  metathorax 
transversel3'  rugulose  behind ;  wings  hyaline,  iridescent,  areolet 
small,  petiolated  ;  legs  fulvo-ferruginous,  four  anterior  coxae,  and 
all  the  trochanters  yellow,  base  of  posterior  tibiae  and  of  their 
tarsi  yellowish,  posterior  coxae  and  base  of  their  trochanters 
black ;  narrow  apical  margin  of  second  abdominal  segment  and 
apical  half  of  third  ferruginous.     Length  .30  inch. 

Hah.  San  Diego,  California  (Crotch). 

Mesoohornt  irideseexiBi  n.  sp. 

9. — LuteO'testaceous,  polished  ;  tips  of  mandibles,  spot  behind 
antennae,  back  of  head,  three  broad  stripes  on  mesothorax,  broad 
band  at  base  of  metathorax,  pleura  beneath,  and  first  abdominal 
segment  except  tip,  black ;  antennae  long  and  slender,  fuscous, 
paler  at  base,  scape  beneath  luteous ;  tegulae  white ;  wings  hyaline, 
beautifully  iridescent ;  legs  pale,  tips  of  posterior  tibiae  and  of 
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medially,  basal  margin  of  fourth  segment  narrowly  pale  j-ellow, 
broadly  margined  behind  with  black.     Length  .23  inch. 
Hab.  California  (II.  Edwards) 

BaMUi  paoifloai,  n.  fp. 

%  9. — Black  ;  spot  on  middle  of  face,  clypeus,  mandibles,  palpi, 
broad  lateral  margin  of  mesothorax  hooked  in  front,  tegu he,  spot 
before  and  one  Ijeneath,  pale  yellowish  ;  wings  hyaline,  iridescent, 
areolet  wanting  ;  four  anterior  coxa*  except  base,  their  trochanters 
and  tips  of  posterior  coxte  white,  remainder  of  coxw  black,  femora, 
tibiae,  and  four  anterior  tarsi  fulvous,  posterior  tarsi  blackish; 
abdomen  9  subcompressed  at  tip  and  shining,  no  transverse  im- 
pressed lines,  first  and  second  segments  roughly  sculpture<l,  a|)ex 
of  second,  tlie  third,  and  more  or  less  of  fourth  segments  ferru- 
ginous.    Length  .23-.2«5  inch. 

Hab,  Califomia,  9  ;  Vancouver's  Island,  %  (11.  EdwanU). 

Xetopioa  Edwardiii,  n.  ip. 

%,  —  Short,  robust,  black,  opaque,  roughly  sculpture<l;  face, 
anterior  orbits,  labrum,  palpi,  scai)e  beneath,  upper  margin  of 
prothorax,  narrow  apical  margin  of  scutellum,  spot  on  each  side 
of  metathornx,  spot  at  tip  of  four  anterior  coxie,  all  the  trochan- 
ters* four  anterior  femora  in  front,  base  and  apex  of  i)osterior  pair, 
all  the  tibia*,  four  anterior  tarsi,  and  base  of  posterior  pair,  first 
alxlomiual  segment  except  base,  spot  on  each  side  of  secoml  seg- 
ment at  tip  and  apical  margin  of  remaining  segments  broader  on 
third  and  fourth,  all  yellowish-white ;  thorax  closely  and  strongly 
punctured  ;  wings  subhyaline,  tinged  with  fuscous  especially  along 
costa ;  posterior  femora  swollen  ;  first  segment  pyramidal  in  pro- 
file and  bituberculate  on  disk,  second  and  following  segments 
coarsely  longitudinally  rugose,  much  more  rough  on  second  and 
third.     Length  .50  inch. 

Hob.  Washington  Territory  (Henry  Edwards). 

Coleocentrni  ocoidentalii,  n.  fp. 

9. —  Black;  scape  beneath  and  palpi  pale;  tegulo*  fulvous; 
wings  yellow-hyaline,  with  a  violaceous  reflection,  stigma  pale 
brown  with  yellow  s|)ot  at  base,  nervures  blackish  ;  legs  brownish 
fulvous,  anterior  pair  in  front  and  intermediate  tibiae  in  front  and 
tarsi  yillow,  coxa}  dark,  black  at  base  ;  ab<lomen  dark  brownish- 
fulvous,  first  segment  except  tip  and  the  two  or  thrcc  apical  seg- 
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or  less  varied  with  fulvous ;  abdomen  fulvo-ferruginous,  the  first 
segment,  except  a  stripe  above  and  spot  at  tip  above,  and  also 
spot  on  each  side  of  all  the  segments  becoming  larger  on  apical 
segments,  yellow.     Length  .70  inch. 
Hah.  California  (H.  Edwards). 

Xeioleptni  innoxini,  n.  sp. 

%, — IIoney-3^ellow;  face,  clypeus,  mandibles,  except  tips  and 
palpi,  tegulie,  spot  before  and  spot  beneath,  pale  yellow  ;  antenna? 
long  and  slender,  dusky  at  extreme  tips;  large  spot  on  pleura 
beneath,  and  sides  and  tips  of  metathorax  more  or  less  black  ; 
wings  hyaline,  iridescent,  stigma  luteous,  areolet  small,  petiolated ; 
legs  long  and  slender,  four  anterior  coxa3  and  trochanters  pale 
yellow  ;  abdomen  dark  honey-yellow  or  fulvous,  base  of  first  seg- 
ment black,  apical  segments  more  or  less  varied  with  dusky  ;  first 
segment  straight,  not  slender  at  base  and  slightly  dilated  to  apex, 
lateral  tubercles  large  and  prominent.     Length  .30  inch. 

Hab,  Lake  Quesnel,  British  Columbia  (Crotch). 

Mesoleini  Stretohii,  n.  sp. 

9. — Opaque  black;  head  rather  swollen  behind  the  e^-es ;  d}'- 
peus,  mandibles  except  tips  and  scape  beneath  luteous;  sides  of 
mesothorax  tinged  with  dull  ferruginous ;  metathorax  with  an 
inclosed  elongate  central  area;  tegulie  yellowish  white;  wings 
hj'aline,  iridescent,  stigma  luteous,  areolet  small,  triangular,  sub- 
petiolated ;  legs  slender,  and  with  coxae,  pale  ferruginous,  four 
anterior  coxa*  beneath  and  their  trochanters  yellow;  tips  ^f  four 
anterior  tarsi  and  posterior  pair  more  or  less  fiiscous;  abdomen 
subpetiolated,  finely  and  densely  sculptured,  depressed  at  base, 
first  segment  very  slightl}'  curved,  gradually  dilated  to. tip  which 
is  broad,  upper  surface  flat  and  even,  the  lateral  margin  finely 
carinate,  sides  of  apex  yellow ;  lateral  margin,  broad  at  tip  and 
very  narrow  apical  margin  of  all  the  segments — sometimes  indis- 
tinct on  second  and  third,  pale  yellow;  second  and  third  segments 
sometimes  tinged  with  brown.  Length  .27  inch. 
Hah,  California  (Stretch). 

Meioleias  1  aleutlanuB,  n.  8p. 

%. — Slender,  black,  head  and  thorax  with  short  pale  pubes- 
cence ;  head  short,  subbuccate ;  antennce  long,  cur  veil  at  tip,  meta- 
thorax flat  and  declivous  behind,  with  carinate  sides;  scutcllum 
longitudinally  compressed,  convex  above;  metathorax  roughened, 
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subrhomhoidal,  petiolatcd  ;  legs  fulvous,  four  anterior  coxa?  more 
or  less  beneath,  their  trochanters  and  line  on  their.femora  l>cnenth, 
yellow  ;  four  anterior  coxa;  at  base,  posterior  pair,  and  the  basal 
trochanters  black,  posterior  tarsi  blackisli ;  abdomen  slender,  fer- 
ruginous, first  segment,  except  tip  and  sometimes  the  two  or  three 
apical  segments,  black.     Length  .45  inch. 

Hab.  Lake  Lahache,  British  Columbia  (Crotch). 

Lampronota  TiTida,  n.  «p. 

% , — Black,  clothed  with  a  short  pale  pul)e8cence ;  face,  anterior 
orbits  not  reaching  summit  of  eyes,  clypcus,  mandibles  except 
tips,  palpi,  scape  beneath,  line  on  anterior  lateral  margin  of  meno- 
thorax  dilate<l  and  hooked  in  front,  tetania;,  spot  before  and  one 
beneath,  pale  yellow  ;  tip  of  scutellum  pale  ;  wings  pale  yellowish 
hyaline,  areolet  subrhomboidal,  petiolated ;  legs  ffilvous,  four 
anterior  coxa;  and  trochanters  and  their  femora  and  tibi»  in  froni 
pale  yellow:  base  of  posterior  coxie  more  or  less  black,  their 
tarsi  fuscous ;  abdomen  yellowish  fulvous,  fiHt  segment  except 
apical  margin,  black.     Length  .45  inch. 

JJab.  Vancouver's  Island  (IL  Edwards). 

Lampronota  tegnis,  n.  ip. 

%. — Small,  black;  face,  anterior  orbits,  lower  part  of  cheeks, 
clypeus,  mandibles,  palpi,  scape  beneath,  two  slender  stri|>es  on 
mesothorax,  confluent  in  front  with  broa<l  lateral  margin,  collar, 
scutellum,  large  mark  on  each  side  of  pleura,  tegulje,  spot  Iwfore 
and  one  beneath,  and  four  anterior  coxa*  and  trochanters,  all  3*el- 
lowish-wliite ;  spot  on  flanks  of  metathorax,  remainder  of  legs, 
except  'tips  of  tarsi  which  are  dusky,  and  apical  margin  of  altdo- 
minal  segments  fulvous  ;  wings  hyaline,  beautifully  iridescent, 
areolet  subtriangular,  not  petiolated.     Length  .25  inch. 

JInh.  Vancouver's  Island  (H.  Kd wards).  A  very  prettily 
marked  s|)ecies. 

Lampronota  hilarii,  n.  up.  • 

9. — Small,  black;  face  and  scape  Iwneath  fulvous,  the  orbits 
slightly  interrupted  Ix'hind  summit  of  eyes  ancl  broad  l>eneath, 
clyiH-'Us  and  spot  on  mandibles  white;  mesothorax,  scutellum, 
prothorax,  hu\vh  of  pleura,  and  flanks  of  metathorax  fulvous; 
two  sleiuh'r  stripes  on  mesothorax,  confluent  in  front  with  broa«l 
lateral  margins,  sp(»t  on  scutellum,  collar,  margins  of  prothorax, 
lowi*r  margin  of  pleura,  and  tegulie  white;  wings  hyaline,  areolet 
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densely  sculptured,  opaque ;  first  segment  broad,  with  two  strongly 
elevated  longitudinal  carinoe  on  middle  extending  to  the  tip. 
Length  .25  inch. 

Hab,  Fort  Tejon,  California  (Crotch). 

Tryphon  lusorius,  n.  sp. 

% . — Black,  rather  shining,  clothed  with  a  short  pale  sericeous 
pubescence;  apex  of  clypeus,  mandibles  and  tegulce  yellow;  an- 
tenn.ne  pale  beneath  at  tip;  wings  hyaline,  iridescent,  stigma  fus- 
cous, pale  at  base,  areolet  small,  rhomboidal,  petiolated  ;  four  an- 
terior legs  yellow,  cox«e,  trochanters  and  femora  beneath  black  ; 
posterior  femora  robust,  ferruginous,  black  at  base  beneath  and  at 
extreme  tip,  coxae,  trochanters,  tibiae  and  tarsi  black  or  fuscous, 
the  tibiae  above  with  a  yellow  stripe  extending  from  base  nearly 
to  tip,  claws  simple ;  abdomen  subclavale,  ferruginous,  the  first 
segment  entirely,  second  except  apex,  and  base  more  or  less  of 
remaining  segments  black;  first  segment  slightly  narrowed  at 
base,  not  carinate  above.     Length  .25  inch. 

Hab,  California  (H.  Edwards). 

Tryphon  oalifornioxiB,  n.  pp. 

%  9. — Black,  shining,  clypeus,  mandibles,  palpi  and  tegulae  yel- 
low; head  rather  broad;  face  with  an  elevated,  flattened,  strongly 
punctured  space  on  the  middle ;  metathorax  with  two  approximate 
longitudinal  carinae  on  disk,  two  on  each  side  and  a  circular  one 
at  tip;  scutellum  convex,  deeply  excavated  at  base;  wings  hya- 
line, areolet  small,  oblique,  petiolated;  less  robust,  fulvo-ferrugi- 
nous,  coxae  and  trochanters  black,  four  anterior  tibiae  and  tarsi 
yellow,  tips  of  posterior  femora,  their  tibiae  and  tarsi  more  or  less 
fuscous  or  black ;  abdomen  ferruginous  or  fulvous,  sometimes 
fusco-ferruginous,  in  9  the  first  segment  only  is  black  with  apical 
margin  ferruginous,  in  ^  the  first  and  often  more  or  less  of  the 
base  of  second  and  third  segments  black ;  first  segment  at  base 
above  sub-bicariuate.     Length  .20  inch. 

Hab.  San  Diego,  California  (Crotch). 

Erromenui  obscurellns,  n.  sp. 

9. — Black,  shining;  head  broad;  face  broad  and  flattened, 
densely  sculptured  ;  spot  on  mandibles  and  palpi  dull  testaceous; 
mesothorax  minutely  punctured;  scutellum  convex;  metathorax 
with  strongly  elevated  lines;  wings  hyaline,  areolet  oblique,  sub- 
petiolated ;  legs  subrobust,  black,  tips  of  femora,  a  line  on  poste- 
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Phytodietai  oalifomioiu,  n.  sp. 

9«— ^tnall,  shining  black;  dot  on  each^BMe  of  ocelli,  cly|>eua, 
mandibles  except  tips,  palpi,  tcgulm  and  line  in  front,  white; 
pleura  beneath  and  flanks  of  wetathorax  fulvous ;  metathorax 
smooth,  with  a  medial  longitudinal  groove;  wings  hyaline,  beau- 
tifully iridescent,  stigma  pale ;  legs,  with  coxie,  pale  fulvous,  an- 
terior coxa?,  four  anterior  trociianters,  knees,  and  apical  posterior 
trochanter  white,  tips  of  their  tibiie  and  the  tarsi  dusky;  alxlo- 
men  shining,  apical  margin  of  segments  five  and  six  more  or  less 
white;  ovipositor  about  half  the  length  of  abdomen.  Length  .21 
inch. 

Hah.  California  (Behrens). 

Xoridoi  oeoidentalii,  n.  ap. 

9. — Black;  anterior  orbits  not  reaching  summit  of  eyes,  dot 
on  mandibles,  palpi,  line  on  each  side  of  collar  before  anterior 
coxae,  tegulte  and  spot  beneath  posterior  wings  white;  scape  be- 
neath reddish ;  middle  of  mesothorax  depressed  and  transversely 
wrinkled  ;  metathorax  finely  transversely  sculptured  above;  wings 
hyaline,  nervures  and  stigma  black;  legs,  with  coxas,  fulvo-ferru- 
ginous,  line  on  middle  tiliiae,  their  tarsi,  tips  of  i)osterior  femora, 
and  their  tibine  and  tarsi  entirely  black ;  alxlomen  black,  immacu- 
late; ovipositor  about  as  long  as  the  body.     Length  .50-.70  inch. 

Hah,  Vancouver's  Island  (II.  Edwards). 

Poemerift  insnlarii,  n.  tp. 

9. — Black;  anterior  orbits,  broad  upper  margin  of  prothorax, 
teguhe  and  spot  iHMieath,  white;  cheeks  brown;  mesothorax 
strongly  trilol)ate,  the  anterior  lobe  ])rominent,  convex  and 
sparsely  punctured,  two  short  pale  lines  on  disk  between  the 
wings;  a]»ex  of  scutellum  and  apex  of  metathorax  dull  fulvous; 
metathorax  strongly  areolated  ;  wings  h^'aline;  legs,  with  coxw, 
fulvoiis.  line  on  outer  side  of  four  anterior  coxa*  white,  posterior 
femora,  tibiie  and  tarsi  black ;  abdomen  opaque,  middle  of  thirti 
and  following  segments  narrowly  white  at  tip,  first  and  base  of 
8econ<l  segments  finely  scabrous;  ovipositor  as  long  as  the  body. 
Length  .^r)  inch. 

Unh.  Vancouver's  Island  (II.  Edwards'!. 

Xylonomni  californieni,  n.  vp. 

9. — Uniformly  ffrruginous ;  flagellum,  except  narrow  white 
annuUis  beyond  middle,  and  sutures  of  thorax  black  ;  sometimes 
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on  each  side,  and  four  anterior  eoxje  and  trochanters,  white  or 
yellowish-white ;  otherwise  marked  as  in  9 ,  except  that  the  mark 
before  tegulse  is  large  and  cuneiform,  and  the  lateral  spots  on  abdo- 
men are  sometimes  connected  by  a  narrow  line  on  apical  margin 
of  the  segments.     Length  .27  inch. 

Hah.  California  (Behrens,  9  ;  H.  Edwards,  %).  This  pretty 
species  occurs  also  in  Colorado. 

Basins  cinctnlns,  n.  sp. 

%9' — Black;  face,  anterior  orbits,  lower  part  of  cheeks,  cly- 
peus,  mandibles  except  tips,  scape  beneath,  two  longitudinal 
stripes  on  mesothorax,  the  lateral  margin  before  tegulse,  broad 
stripe  on  scutellum,  postscutellum,  tegulce,  spot  before,  short  line 
beneath,  anterior  margin  of  pleura,  trifurcate  mark  beneath, 
sutnral  line  between  pleura  and  metathorax,  narrow  line  on  tip 
of  first  segment  of  abdomen  not  reaching  the  side,  rather  broad 
band  at  tip  of  second,  third,  and  fourth  segments,  and  spot  on 
each  side  at  base  of  fourth  segment,  all  white;  wings  hyaline, 
areolet  wanting;  legs  fulvous,  four  anterior  coxie,  tips  of  poste- 
rior pair,  all  the  trochanters,  four  anterior  legs  in  front,  and  broad 
annulus  on  posterior  tibiae  white ;  extreme  base  and  apical  third 

of  posterior  tibiie  black,  their  tarsi ;  base  of  abdomen 

opaque,  punctured,  apex  shining,  a  transverse  impressed  line 
on  second  and  third  segments.     Lengtii  .22  inch. 

Hah.  California  (H.  Edwards).  Easily  recognized  by  the  two 
distant  white  stripes  on  mesothorax  and  white  bands  on  abdomen. 

Bassus  deooratns,  n.  sp. 

% , — Black  ;  face,  anterior  orbits,  lower  parts  of  cheeks,  clypeus, 
mandibles,  palpi,  scape  beneath,  two  stripes  on  mesothorax  ab- 
breviated behind  and  confluent  anteriorly  with  broad  lateral  mar- 
gin, sides  of  scutellum,  postscutellum  with  line  on  each  side  ex- 
tending to  base  of  wings,  narrbw  anterior  margin  of  pleura, 
transverse  line  on  each  side,  sutural  line  l)etween  pleura  and  me- 
tathorax, tegulsB,  spot  before  and  auother^beneath,  all  pale  yellow  ; 
wings  hyaline,  areolet  present ;  legs  pale  fulvous,  all  the  coxai 
and  trochanters  white,  posterior  coxce  black  at  ))ase  beneath,  pos- 
terior tarsi  black ;  abdomen  shining,  with  first  and  base  of  second 
segments  rough  and  dull,  no  transverse  impressed  lines;  apical 
third  of  second  segment,  the  third  and  apical  half  of  fourth  ful- 
vous ;    a  yellowish  band  at  base  of  third  segment  interrupted 
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NOVIMBCR  12. 

The  Pre«»i<leDt,  Dr.  RitKiiBNBEBOEK,  in  the  chmir. 
Forty-eight  i>er»oii8  present. 

A  |>a|>er  entitled  ••  Description  of  a  New  S|)ecie8  of  DoUbella, 
from  the  Gulf  of  California,  with  remarks  on  other  rare  or  little 
known  sfiecies  from  the  same  locality/*  by  R.  £.  C.  Stearns,  was 
presente<l  for  publication. 

On  Donax  fonnor. — Prof.  Leipv  remarked  that  last  Julv,  while 
on  a  vi^it  to  CajKi  May,  X.  J.,  he  had  observer!  on  the  beach,  near 
low  tide,  eaftt  of  the  town,  in  many  poi»ilions,  vast  numbers  of  the 
little  lamellibranch  mollnsk,  Donax  /o^^or,  of  Say.  It  is  well 
name<l  the  ^^Digger^^  from  the  ease  and  rapidity  with  which  it  digs 
its  way  into  the  sand  by  means  of  its  powerful  foot.  It  lives  in 
the  surface  sand,  and  is  uncovered  by  the  surf  breaking  on  short*, 
but  in.stnntly  buries  itself  again  as  the  waves  retire.  In  some 
places  the  little  Digger  was  so  abundant,  that  large  patches  re- 
minded him  ^^  of  barley  grains  lying  on  a  malting  floor,^'  and  they 
la^'  so  thick  as  actually  to  inti*rferc  with  one  another  in  the  at- 
tempt to  bury  themselves.  As  indicateil  by  Mr.  Say  they  present 
two  varieties;  one  in  which  the  shell  is  white,  the  other  in  which 
it  is  straw-colored.  The  shells  generally  exhibit  an  interior  livid 
tint  in  three  rays,  successively  widening  from  before  backwanl. 
The  ravs  are  simietimes  feeble  <»r  nearly  obsolete ;  the  anterior 
one  is  the  most  perHistent,  and  the  posterior  one  least  so.  The 
siphons  are  long  and  actively  ])rotruded  and  retracted,  looking  in 
their  movements  like  wriggling  worms.  The  Digger  affords  a 
bountiful  supply  of  food  to  shore  birds  and  tishes. 

As  is  so  frequently  the  case  with  crowded  communities,  the 
Digger  is  much  infested  with  parasites.  From  half  a  dozen  to 
sevend  dozen  Flukes  are  found  in  the  liver,  and  a  ciliated  infuso- 
rian  in  the  branchial  cavity. 

Tlie  Fhike  is  a  minute  larval  Distomum^  with  the  following 
cliMracters  :  oval,  obovate,  clavate,  or  nine-pin  like;  head  roundeil 
with  a  conspicuous  nipple-like  papilla  on  each  side  (which,  when 
seen  in  the  lateral  view  of  the  animal,  gives  the  appearance  of  a 
beak  to  the  head);  tail  obtuse,  with  a  minute  terminal  |K)re.  In- 
tegument finely  granulate,  the  granules  arranged  in  alternating 
transverse  series.  Oral  acetabulum  twice  the  size  of  the  ventral, 
which  is  central  or  nearly  so.  Mouth  large,  unarmed;  pharynx 
minute,  with  a  short,  narr<»w  gullet,  ending  in  two  pouch-like 
stoniaelis,  which  extend  to  the  ventral  acetabulum.  A  distinct 
body  cavity,  with  no  other  contained  organs  than  those  just  men- 
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raents   above,  black;   ovipositor  as  long  as   body.      Length  .85 
inch. 

Hah,  Yanco liver's  Island  (H.  Edwards). 

Epldaltes  thoraoions,  n.  ep. 

9.  —  Black;  tip  of  clypeus,  mandibles,  and  scape  beneath, 
brown  ;  face  with  short  pale  pubescence,  clypeus  with  long  pale 
hairs;  palpi  whitish;  mesothorax,  scutellum,  pleura,  and  flanks 
of  metathorax  ferruginous ;  middle  lobe  of  mesothorax  gibbous, 
very  prominent,  smooth  ;  metathorax  finely  rugulose,  clothed  with 
short  pale  pubescence  ;  lower  margin  of  prothorax  and  tegulae 
white ;  wings  hyaline,  iridescent,  areolet  small,  triangular,  sub- 
petiolated  ;  legs  very  slender,  the  anterior  pair  entirely,  middle 
trochanters,  femora,  and  tibiae,  pale  yellow,  middle  coxae,  honey- 
yellow,  pale  beneath,  their  tarsi  blackish,  posterior  coxai,  tro- 
chanters beneath  and  femora  bright  ferruginous,  their  trochanters 
above,  tibiae  and  tarsi  black ;  abdomen  long,  narrow,  black,  imma- 
culate, finely  sculptured  ;  ovipositor  as  long  as  the  body.  Length 
.50  inch. 

Hah,  Vancouver's  Island  (H.  Edwards). 

Pimpla  Belurensii,  n.  sp. 

%  ?. — Black  ;  palpi,  tegulae  and  spot  in  front  white;  mesothorax, 
scutellum,  and  pleura  shining,  the  former  finely  and  sparsely 
punctured;  wings  h^^aline,  iridescent ;  legs  fulvous,  anterior  pair 
pale  in  front,  coxae  black,  middle  tibiae  with  whitish  annulus  ; 
posterior  tibiae  black,  with  broad  white  annulus  towards  base, 
their  tarsi  black  more  or  less  white  at  base  of  all  the  joints  ;  abdo- 
men strongly  punctured  and  finely  pubescent,  apical  margin  of 
the  segments  narrowly  pale  or  ferruginous,  sides  of  the  segments 
with  ferruginous  spot,  or  more  or  less  broadly  margined  with  fer- 
riginous  ;  ovipositor  of  ?  short.     Length  .35-.40  inch. 

Hah,  California  (Behrens).     A  very  common  species. 

Lampronota  gelida,  d.  sp.  • 

% . — Black,  clothed  with  short  pale  pubescence ;  face  yellow, 
with  three  longitudinal  black  stripes,  sometimes  broken  into  spots; 
clypeus  yellow,  with  basal  margin  or  spot  on  each  side  black ; 
mandibles  except  tips,  and  palpi,  yellow ;  tegulae  and  spot  before 
and  sometimes  a  spot  on  each  side  of  mesothorax  in  front,  j^ellow; 
metathorax  densely  punctured ;  wings  hyaline,  more  or  less  tinged 
with  yellowish,  tegulae  and  basal  uervures  pale,  areolet  small, 
25 
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Prof.  L.  further  remarked  that  twenty  years  ago  he  hadcol]ectc<l 
from  Lily  Pond,  Newport,  11.  I.,  a  number  of  little  leeches,  of  two 
species  of  Clepsine^  which  were  much  infested  with  delicate  hair- 
worms, coiled  up  in  the  interior  of  the  hoiXy,  The  Clepsines  were 
the  fourth  to  the  third  of  an  inch  in  length.  The  roost  frequent 
of  the  species  had  two  eyes,  the  other  had  three  pairs  of  eyes. 
The  leeclies  contained  from  one  to  five  of  the  hair-worms  ranging 
from  10  lines  to  2  inches  in  length.  The  worms  appear  to  |>ertain 
to  a  species  of  Gordius,  winch,  from  its  slender  character,  may  he 
named  OordiuH  tenuia.  The  worm  is  white  or  cream -colored,  but 
has  become  brown  as  preserved  in  alcohol.  It  is  attenuated  an- 
teriorly, with  the  head  end  tapering  and  conical;  the  |)08terior 
end  is  curved,  thickened,  and  obtusely  rounde<i.  A  short  oesoplia- 
gus  is  succeeded  by  a  simple,  straight,  capacious  intestine  imiwr- 
forate  at  the  posterior  extremity.  A  worm  of  two  inches  in 
length,  measured  O.OG  mm.  near  the  head  end,  0.14  mm.  at  the 
middle,  and  0.12  mm.  at  the  tail  end.  A  specimen  10  lines  long 
measured  at  the  middle  0.1  mm.  thick. 


November  26. 
The  President,  Dr.  UL'sciiENiiERCiER,  in  the  chair. 
Forty-six  persons  present. 

A  paper  entitle<l  "Note  on  Ilyraceum,"  b}' Wm.  H.  Green, 
M.D.,  and  A.  J.  Parker,  M.I>.,  was  presented  for  publication. 

The  deaths  of  Thomas  II.  Powers,  a  member,  and  Dr.  Bcnnct 
Dowler,  a  correspondent,  were  announced. 

Wm.  S.  Baker,  J.  Ward  Atwoinl,  and  L.  Ashley  Faugh t  were 
elected  members. 

II.  Neilson  Clark  was  electe<l  a  correspondent. 

The  following  pai)ers  were  ordered  to  be  printc<l : — 
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small,  siibpetiolated  ;  leffs  fulvous,  four  anterior  coxae  white,  pos- 
terior tibiae  more  or  less,  and  tarsi  dusky;  abdomen  subclavate, 
apical  margins  of  segments  pale  fulvous,  broader  on   terminal 
segments ;  ovipositor  as  long  as  tlie  bod}'.     Length  .25  inch. 
Hab,  Wilmington,  California  (Crotcii). 

Lampronota  Edwardiii)  n.  sp 

9* — Entirely  fulvo- ferruginous;  antennoe  except  scape,  spot 
beneath  wings,  and  lower  margin  of  metathorax  black;  mesotiio- 
rax  finely  punctured ;  metathorax  confluently  punctured,  with  a 
sinuate  carina  near  apex;  wings  dark  yellow-hyaline,  stigma  and 
basal  nervures  fulvous,  areolet  subrhomboidal,  petiolated ;  abdo- 
men shining,  first  segment  sparsely  punctured  ;  ovipositor  as  long 
as  the  body.     Length  .50  inch. 

Hab,  Vancouver's  Island  (Henry  Edwards). 

Laxnpronota  1  Ingubrii,  d.  sp. 

9. — Deep  black,  shining;  head  small,  with  flattened  cheeks; 
antennae  long  and  very  slender,  third  joint  very  long,  and  one-third 
longer  than  fourth;  mesotliorax  prominently  trilobate;  metathorax 
opaque,  with  four  ill-defined  longitudinal  elevated  lines,  the  two 
middle  ones  approximate;  wings  smoky,  nervures  and  stigma 
black,  no  areolet ;  legs  rather  slender,  ferruginous,  coxie  and 
trochanters  black,  claws  simple ;  abdomen  sessile,  depressed, 
opaque  at  base,  shining  at  tip,  apical  margins  of  thinl  and  follow- 
ing segments  narrowly  dull  ferruginous;  ovipositor  as  long  as 
the  body.     Length  .42  inch. 

Hab.  Lake  Quesnel,  British  Columbia  (Crotch). 

Phytodietni  obioorellai,  n.  sp. 

9. — Dull  black,  clothed  with  a  very  short,  pale,  sericeous  pubes- 
cence; spot  beneath  eyes,  dot  on  each  side  of  ocelli,  short  line  on 
each  side  of  base  of  antennfle,  clypeus,  mandibles,  palpi,  lateral 
anterior  margin  of  mesothornx,  tegulse,  dot  before  and  spot  beneath 
white;  middle  of  metathorax  longitudinally  rugose ;  wings  hya- 
line, iridescent,  stigma  black;  legs,  including  coxse,  fulvo-ferrugi- 
nous,  posterior  tibite  towards  tip  and  their  tarsi  dusky;  abdomen 
shining,  apical  margin  of  second  and  third  segments  narrowly 
pale;  ovipositor  short.     Length  .30  inch. 

Hab.  California  (H.  Edwards). 


386  PROCEEDIlfOR  OP   THE  ACADBXT  OP  [1S7S. 

of  head,  the  upper  extremity  17,  in  the  lower  13j^.  The  up|>er 
extremity  was  measured  from  head  of  humerus  to  tip  of  middle 
finger;  the  lower  from  head  of  femur  to  tip  of  middle  toe. 

What  struck  me  at  once  as  regards  the  extremities  was  the 
great  length  of  the  upi)er  extremities,  the  tips  of  the  fingers 
reaching  3^  inches  l>elow  the  knee  when  the  animal  stood  erect. 
The  length  of  the  upi)er  extremities  is  conditioned  by  the  |>eculiar 
gait  of  the  Gorilla,  which  shuffles  along  semi-ererW  on  all  fours, 
using  the  extended  hand  as  a  fulcrum,  and  not  flexing  the  Angers 
like  the  Chimpanzee.  I  make  use  of  the  term  hand  intentionally  in 
contradistinction  to  that  of  foot,  as,  in  my  opinion.  Prof.  Kuxley* 
has  satisfactorily  proved  that  the  upper  extremity  is  terminated 
l»y  a  hand  and  the  lower  by  a  foot.  The  hand,  Plate  V.,  fig.  I, 
measures  5  inches,  and  is  slightly  longer  than  the  foot,  Plate  V., 
fig.  2,  which  is  4^  inches  long. 

A  very  noticeable  difiference  in  this  young  male,  as  compared 
with  an  ol<1  one,  is  the  absence  from  tiic  head  of  the  crest  or  ridge 
of  bone  running  along  the  sagittal  suture  of  the  skull,  which  is  so 
characteristic  a  feature  of  the  skull  of  the  adult  male  Gorilla.  As 
the  animal  advances  in  life  the  tem|>oral  muscles  develop,  and 
their  great  size  necessitates  a  firm  basis  of  origin,  and  hence  the 
alim^ncc  of  this  bony  ridge  at  the  early  age  of  two  years.  The 
young  Gorilla,  however,  exhibits  that  width  and  elongation  of  the 
face  and  massiveness  of  the  jaws,  Plates  111.  and  IV.,  which  give 
.the  animal  such  a  l>estial  aspect,  so  remarkable  also  in  the  Papu- 
ans, Hottentots,  Cafl'res,  and  some  others  of  the  lower  races  of 
mankind.  The  part  of  the  head  containing  the  brain,  however,  is 
far  from  being  misshapen  ;  on  the  contrary,  it  presents  a  very  fair 
contour,  and  this  is  as  might  l>e  expected,  as  the  brain  of  the  adult 
Gorilla,  whose  skull  is  very  animal  like,  amounts  to  34 J  cubic 
inches,  while  in  some  of  the  lower  races  of  mankind,  according 
to  tlio  high  authority  of  the  late  Dr.  Morton,  there  is  as  little  as 
<i.*i  ciiliic  inches,  the  higher  races,  however,  attaining  as  much  as 
11-1.  These  fads  ilhistnite  the  importance,  if  one  really  wishes 
to  get  at  the  truth,  of  comparing  the  highest  kinds  of  mouke^^s 
with  the  lowest  ty|K*s  of  niankin<l,  and  not  with  the  highest,  as  is 
nsnally  «b>ne,  the  latter  comparison  immeasurably  iucivasing  the 
gap  between  man  and  monkey. 

•  Man's  Place  in  Nature.     1864. 
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there  is  a  narrow  stripe  on  anterior  lobe  of  mesothorax,  and  tlie 
sutures  between  side  lobes  are  black  ;  wings  hyaline,  stigma  black 
with  whitish  spot  at  base  ;  ovipositor  longer  than  body.  Length 
.t5-.85  inch. 

Hah,  California  (H.  Edwards).  Easily  distinguished  from  all 
the  other  known  species  of  this  genus  by  the  uniform  ferruginous 
color  of  the  body. 

Eohthmi!  mauniB,  n.  sp. 

9. — Robust,  black,  immaculate;  head  large,  broad,  buccate, 
shining;  antennae  with  short  robust  joints,  the  third  much  longer 
than  fourth;  mesothorax  and  scutellum  shining;  metathorax 
opaque  ;  wings  smok}^,  areolet  5-angular,  stigma  black  ;  legs  sub- 
robust,  tips  of  four  anterior  femora  and  all  the  tibiae  pale,  anterior 
tibiae  not  twisted  nor  inflated,  claws  simple ;  abdomen  subfusi- 
form,  subsessile,  first  segment  rapidl}'^  narrowed  to  base,  a  deep 
elongate  puncture  on  apical  middle,  base  of  second  segment 
densely  and  finely  sculptured,  opaque,  remainder  of  abdomen 
shining ;  ovipositor  longer  than  abdomen.     Length  .50  inch. 

Hah,  Victoria,  Vancouver's  Island  (Crotch). 
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Other  monkeys,  viz.,  Cynocephalns^  Cercopilhicus^  Maracun^ 
CebuH^  Ilopale.  This  muscle  has  Iwen  described  as  occurring  also 
in  the  Chimpanzee,  Orang,  an<l  Gibbon.  I  have  seen  it  as  ao 
anomaly  in  the  colored  races  of  men,  and  it  has  l)een  recorded  as 
also  occurring  in  the  white  races.  The  only  differences  as  regards 
the  superflcial  muscles  of  tiie  anterior  aspect  of  the  forearm  as 
compared  with  those  of  man  arc  that  the  pronator  radii  teres 
arises  by  only  one  head,  and  by  that  from  the  internal  cond^'le 
of  the  humerus,  and  that  the  pal  maris  longus  is  absent.  This, 
however,  is  sometimes  absent  in  man.  There  was  no  appre- 
ciable difference  in  the  origin  and  insertion  of  the  flexor  carpi 
radialis,  flexor  carpi  ulnaris,  or  flexor  sublimus  digitorum.  Of  the 
deep  muscles  of  the  forearm,  the  pronator  quadratus*  and  flexor 
profundus  digitorum  otler  in  this  specimen  nothing  8|>ecially  dif- 
ferent from  those  of  the  same  muscles  in  man.  But  an  interesting 
peculiarity  is  the  entire  absence  of  a  flexor  longus  pollicis.  Accord- 
ing to  Duvernoy,  the  flexor  profun<lus  digitorum  in  the  Gorilla 
gives  off  a  tendinous  slip  which  passes  to  the  thumb,  and  corre- 
sponds to  the  flexor  longus  pollicis.  Such  a  disposition  I  have 
seen  in  the  various  genera  of  monkeys  I  have  dissecte<l.  But 
in  this  Gorilla  there  was  no  trace  of  a  flexor  longus  pollicis  either 
as  a  distinct  muscle  or  as  a  tendinous  portion  of  the  flexor  longus 
digitorum.  Thinking  that  perhaps  this  might  be  an  anomaly,  I 
looked  carefully  for  the  muscle  or  the  tendon  in  the  other  hand, 
but  could  find  no  trace  of  either.  The  entire  absence  of  the 
flexor  longus  pollicis  in  the  Orang,  also,  is  well  known.  On 
the  back  of  the  forearm,  in  my  specimen,  were  well-<levelo|KMl, 
in  no  wise  different  from  man,  the  supinator  longus,  supinator 
brevis,  extensor  carpi  radialis  longior  and  brevior,  extensor  in- 
dicis,  extensor  communis  digitorum,  extensor  minimi  digiti,  ex- 
tensor carpi  ulnaris,  extensor  ossis  mctacarpi  pollicis,  extensor 
priiiii  intornodii  pollicis,  and  extensor  secundi  internodii  pollicis. 
According  to  Prof.  Huxley,*  the  muscle  usually  descrilwd  as  the 
extensor  primi  internodii  pollicis  in  the  Chimpanzee  and  other 
apes,  is  the  metacarpal  division  of  the  extensor  ossis  metacarpi. 
While  appreciating  this  criticism,  1  am  nevertheless  satisfleil  that 
there  exists  a  distinct  extensor  primi  interno<Ui  pollicis  in  this 

m 

'  Thf  pmiuitor  was  only  ^lijrhily  develoiMnl  in  thU  spi'cimen. 
*  Auntoiny  of  V't'rtel)rali.'S,  p.  A{)H. 
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tioned.  A  small  orifice  occupies  the  median  line  nearly  midway 
between  the  acetabula ;  but  no  appearance  of  generative  appa- 
ratus. Length  of  animal  in  the  contracted  state  .24  mm. ;  width 
.I5mm.;  length  in  the  elongated  state  to  .36  and  .42  mm.;  width 
.09  mm.  Oral  acetabulum  .072  mm.;  ventral  acetabulum  .042  mm. 
The  species  may  be  named  Dialomum  cornifrons. 

It  is  probable  that  this  little  Fluke  undergoes  its  further  de- 
velopment in  some  of  the  shore  birds  or  fishes  which  use  the 
Donax  foHSor  as  food. 

The  infusorial!  infesting  t!ie  Digger  is  a  Trichodina,  resembling 
that  which  is  found  on  the  Hydra  or  fresh  water  polyp,  and  which 
is  also  stated  by  Stein  to  live  on  the  gills  of  the  Pike  and  the  fins 
of  the  Stickleback.  The  Trichodine  is  bell-shaped,  with  a  wreath 
of  cils  near  the  top,  and  a  circle  of  cils  at  the  margin  beneath. 
It  is  .048  mm.  broad  and  from  .035  to  ,036  mm.  high.  Though 
living  on  a  marine  mollusk,  it  too  nearly  resembles  the  Trichodina 
pediculuH  of  fresh-water  animals  for  him  to  think  of  giving  it 
another  name. 

Dimorphism  in  Mitchella  repens. — Mr.  Thomas  Meehan  re- 
ferred to  note  published  in  the  Proceedings  many  years  ago,  in 
regard  to  dimorphic  flowers  in  Mitchella  repens^  and  suggesting 
that  tlie  plant  was  practically  dioecious.  Three  years  ago  he  found 
a  variety  on  the  Wissahickon  with  snow-white  berries;  the  plant, 
judging  by  tlie  size  of  the  patch,  having  been  growing  and  bear- 
ing there  mau}^  years.  Some  of  this  was  removed  to  his  garden, 
where,  though  it  blossoms  freely,  it  bears  no  berries,  thus  indica- 
ting that  it  was  fertilized  when  in  its  wild  state  by  the  pollen 
from  the  normal  scarlet  berried  forms  in  the  vicinity,  and  that  it 
is  incapable  of  making  use  of  its  own  pollen. 


November  19. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Forty-two  persons  present. 

Notices  of  Oordius  in  the  Cockroach  and  Leech, — Prof.  Leidy 
exhibited  a  Gordius,  which  had  been  submitted  to  him  by  Dr. 
Robert  Meade  Smith,  of  this  city,  with  the  note  that  "  a  servant 
killed  a  large  cockroach  (Blatta  orientalist  in  the  kitchen,  and 
threw  it  into  a  tumbler  of  water,  and  had  then  noticed,  as  she  de- 
scribed it,  one  of  its  legs  growing  and  swimming  oflT."  The  Gor- 
dius is  nine  inehes  long,  chocolate  brown,  with  darker  spots  of  the 
same,  attenuated  anteriorly  with  the  head  rounded,  and  the  tail 
spiral  and  at  the  end  slightl}^  compressed  and  roundly  truncated. 
Thickness  of  the  worm  anteriorly  Jth  of  a  line ;  posteriorFy  fths 
of  a  line.     The  species  is  probably  Oordius  aquations. 
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noticed  was  tlie  case  in  other  monkeys.  The  plantaris  is  absent 
in  this  specimen.  The  plantaris  is,  iiowever,  well  (levelope<l  in 
the  Baboons,  Macacques,  etc  The  abductor,  flexor  brevis,  ad- 
ductor of  the  hallux,  are  as  evident  in  the  Gorilla  as  in  man,  as 
also  the  transversus  i)edis,  abductor  and  flexor  brevis  minimi 
digiti.  The  flexor  aceessorius  is,  however,  absent  ii>  the  Gorilla 
and  in  the  Gibboon  and  Orang,  but  sometimes  present  in  the 
Chimpanzee.  I  have  found  it  well  developwl  in  Macacques,  Bab- 
oons, Vervets,  etc.  The  flexor  brevis  digitorum,  Plate  VI.,  fig. 
2,  a,  in  the  Gorilla  is  somewhat  diflerent  from  that  in  man.  The 
part  supplying  the  second  and  third  t<x»s,  Plate  VI.,  fig.  2,  a% 
only  arises  from  the  calcaneum,  a,  the  tendons  going  to  the 
fourth  and  fifth  toes  coming  off  from  the  tendons  of  the  flexor 
longus  digitorum,  ^/,  and  flexor  longus  hallucis,  ^,  respect i%'elj. 
The  tendon  for  the  fifth  toe  is  not  perforatetl.  The  fiexor  longus 
digitorum,  t/,  supplies  especially  the  deep  tendons  for  the  second 
and  fifth  toes,  Plate  VI.,  fig.  2,  i,  c.  The  fiexor  longus  halhicis, 
Plate  VI.,  fig.  2,  e,  divides  into  two  tendons,  one  of  which,/, 
8uppli<'s  tlie  big  toe,  and  the  other,  f/,  after  giving  uniting  fibres 
to  the  tentlon  of  the  fiexor  longus  digitorum,  passes  to  be  inserted 
to  the  third  and  fourth  toes,  /i,  k.  The  fiexor  longus  digitorum* 
rf,  supplies  the  stiperficial  tendon  for  fourth  toe,  6,  and  the  deep 
tendon  for  the  fifth  one,  r.  The  fiexor  longus  hallucis,  f»,  the 
8Ui>erficial  ten<lon  for  the  fifth  toe,  and  the  deep  one  for  the  fourth 
toe,  k\  The  hU|>erfic*ial  tendon  for  the  fifth  toe  is  not  representeii 
in  the  figure,  it  having  been  unfortunately  torn  oflf  before  it  could 
be  drawn.  There  are  well-developed  lumbricales.  On  comparing 
the  lower  extremity  of  the  Gorilla  with  that  of  man,  the  princi|ml 
<liff*erences  in  the  muscular  system  are  the  absence,  in  the  Gorilla, 
of  the  ])lnntari8,  the  so-calletl  peroneus  tertius,  fiexor  aceessorius, 
the  salens  arisint;  bv  onlv  the  fibular  head,  and  the  fiexor  brevis 
digitoriiin  only  in  part  from  the  calcaneum,  and  the  defined  share 
that  the  flexor  longus  hallucis  takes  in  forming  the  deep  tendons 
of  the  third  and  fourth  toes.  Surelv  these  diflVrences  cannot  l)e 
strained  into  proving  that  the  termination  of  the  lower  extremity 
of  the  (lorilla  is  a  hand,  esj)ecially  when  it  is  rememl>ere<I  that 
twi>  of  the  nuiKcles  which  are  absent  in  the  Gorilla  are  present  in 
the  lower  u)onkeys.  I  must  reHpvetfully  protest,  therefore,  against 
the  conclusions  arrived  at  b}-  Prof.  BischofT'  in  his  elaborate  me- 

I  Munich,  1870. 
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ON  THE  STBTJCTTTBE  OF  THE  OOBILLA. 

BY  HENRY  C.  CHAPMAN,  M.D. 

As  the  opportunity  does  not  often  present  itself  of  anatomizing 
a  Gorilla,  and  as  the  literature  on  the  structure  of  that  antiiropoid 
is  not  extensive,  it  appears  to  me  proper  to  communicate  to  the 
Academy  the  results  of  my  recent  dissection  of  that  animal,  and 
to  notice  more  especiall}^  in  wiiat  the  Gorilla  agrees  with,  and 
how  it  differs  from  other  monkeys  and  man.  I  take  great  pleasure 
in  prefacing  mj'  observations  by  stating  that  I  am  indebted  to 
Dr.  Thomas  Morton,  of  this  city,  for  the  very  rare  chance  of  dis- 
secting a  specimen  of  Troglodytes  gorilla^  it  having  been  seldom 
done  abroad,  and  never  before  in  this  country,  so  far  as  I  know. 
For  a  number  of  3'ears  past  Dr.  Morton  has  made  numerous  efforts 
to  obtain  a  Gorilla,  and  finally,  through  the  kind  offices  of  Rev. 
R.  H.  Nassau,  M.D.,  of  the  Presbyterian  Missionary  station  at 
Gaboon  100  miles  below  the  equator  in  Africa,  succeeded,  in  the 
early  part  of  the  summer,  in  getting  to  Philadelphia  the  subject 
of  the  present  communication.  The  specimen  was  sent  from  the 
Gaboon  preserved  in  rum,  and,  through  the  excellent  precaution 
of  Dr.  Nassau,  considering  all  the  circumstances,  was  received 
here  in  a  tolerably  good  condition.  Owing  to  his  numerous  pro- 
fessional engagements  Dr.  Morton  was  unable  to  dissect  the 
animal  himself,  which  at  his  request  I  did,  with  the  exception 
however  of  the  right  leg,  which  Dr.  Morton  dissected  entirely. 
My  remarks  will  be  confined  to  mj'^  own  dissections.  The  speci- 
men placed  in  m}'  hands  by  Dr.  Morton  was  a  3'oung  male,  said 
to  be  about  fifteen  or  eighteen  months  old,  and  which  had  lived 
under  Mr.  Nassau's  hospitable  roof  for  some  months  in  quite  a 
domestic  manner,  being  ver^'^  docile  and  aflfoctionate  in  its  waj^s. 
I  noticed  its  right  arm  had  been  broken,  and  that  the  lungs  were 
quite  decomposed,  and  so  considered  its  death  was  probably 
caused  by  phthisis.  Notwithstanding  that  the  animal  had  under- 
gone decomposition  in  some  parts,  Mr.  Nash,  the  preparateur  at 
the  University  of  Pennsylvania,  with  his  usual  skill  succeeded  in 
making  an  injection,  which  sufficiently  filled  the  principal  vessels 
for  all  practical  purposes,  and  which  materially  assisted  the  dis- 
section.  The  specimen  measured  21  inches  from  heel  to  the  crown 
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aiiomnly,  but  Pr.  Morton  found  the  same  vessel  in  the  rigbt  leg. 
Should  this  vessel  be  found  in  future  instances.  I  would  call  it  tlie 
long  saplienouft  artery.  The  dir-tribution  of  the  plantar  arteries 
is  tlie  same  as  that  in  man.  As  refiranis  the  nerve  svstero,  the 
external  cutaneous  nerve  passes  through  tlie  coraco-brachialis 
Hiuscle  in  the  Gorilla  as  in  man;  the  ulnar  nerve«  however,  is  im- 
l)e<lded  in  the  latihbinio-eondyloideus  muscle;  the  me<lian  nerve, 
oppohite  the  articulation  of  arm  and  forearm,  gives  off  a  brauch 
that  anastomoses  with  the  ulnar.  I  have  never  seen  such  ao 
anastomotic  branch  in  man:  possibly  it  is  only  an  anomaly.  Tbe 
median  nerve,  Plate  VI.,  fig.  1.  /,  supplies,  in  the  Gorilla,  the 
thumb,  index,  middle,  and  the  inner  sicle  of  ring  finger;  the  uloatf 
Plate  VI.,  fig.  I.//,  the  outer  side  of  the  ring  and  little  finger. 
The  back  of  the  hand  receives  filaments  from  the  radial  and  ulnar 
nerves.  The  whole  disiK>sition  is  similar  to  that  seen  in  the  band 
of  man.  In  a  similar  manner  to  that  of  man,  the  plantar  nerves 
furni*«h  the  nervous  supply  to  the  foot  of  the  Gorilla,  Inasmuch 
as  the  nerves,  arteries,  and  veins  of  the  extremities  in  the  Gorilla 
are  enhentially  the  same  as  in  man.  it  confirms  the  statement 
made  aliove,  deduceil  from  the  arrangement  of  the  bones  and 
muH4;les,  that  the  Gorilla  has  anatomically  two  hands  and  two 
ftM't  in  just  the  same  sense  that  man  has,  and  what  is  true  for  the 
(f  or  ilia  is  true  for  all  the  monkevs.  I  do  not  mean  that  the  hand 
of  ev«'ry  monkey  is  alike  and  exactly  similar  to  that  of  man,  or 
that  the  ftrnX.  is  absolutely  similar  in  all  these  animals.  On  the 
contrary,  I  have  often  noticed  minor  difierences ;  but,  in  my 
opinion,  to  ^ay  that  a  monkey  is  ((uadrumanous  in  its  structure 
IN  to  Htate  what  can  be  demonstrated  as  false  in  the  monkey  of 
any  win'oies,  whether  high  or  low. 

I'n fortunately  the  thoracic  and  alxlominal  organs  were  too 
much  deconi|H>sed  in  this  s|x*cimen  to  give  any  detaileil  account 
of  tlieir  Htnictiire.  The  |>eritoneum  entering  into  the  formation 
of  the  great  omentum  had  been  so  much  torn  that  1  cannot  say 
po.siiively  whether  the  transverse  colon  was  separate  from  the 
great  <»inentuin,  as  is  seen  in  monkeys  and  in  man  when  in  ao 
embryonic  condition — or  fused  with  it,  as  exhibiteil  in  the  adult 
human  being.  There  were  no  valvului-conniventes  in  the  intes- 
tine. The  only  mammals,  indee<l.  with  the  exception  of  man,  in 
wliich  I  have  noticed  these  folds  of  the  mucous  membrane,  are  the 
Kli'phunt  and  the  Camels;  according  to  Meckel,  the}*  are  also  pre- 
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On  removing  tbe  calvariura  the  brain  was  found  almost  entirely 
decomposed.  The  base  of  the  skull  was  remarkably  human  in  its 
appearance,  and  the  following  measurements  were  noted  :  Antero- 
posterior diameter,  from  the  foramen  caecum  to  the  torcular  hero- 
phili  4^  inches  ;  lateral  diameter  through  sella  turcica  3^  inches; 
lateral  diameter  from  bases  of  petrous  portions  of  temporal  bones 
3 J  inches.  The  distance  between  the  foramen  caecum  and  olivary 
process  measured  1^  inches,  from  olivary  process  to  posterior 
clinoid  process  ^  inch ;  sella  turcica  to  torcular  herophili  2§ 
inches;  outer  border  of  lesser  wing  of  sphenoid  to  ridge  of  tem- 
poral If  inches.  These  measurements  indicate  a  well-formed  and 
relatively  large  brain. 

The  number  of  teeth  in  the  Gorilla,  like  all  the  catarrhine 
monkeys,  is  the  same  as  in  man.  The  ferocious  aspect  of  an  old 
male  is  due  to  a  great  extent  to  the  large  size  of  the  canine  teeth, 
which  in  the  young  male  are  comparative!}'  small.  The  neck  in 
our  specimen  is  short  and  thick  ;  the  chest  and  shoulders  broad, 
body  long. 

As  the  skeleton  of  the  Gorilla  has  been  admirably'  described  by 
Prof.  Richard  Owen,^  it  would  be  superfluous  for  me  to  consider  it 
here,  and  I  take  the  opportunity  also  of  testifying  to  the  general 
accuracy  of  tlie  description  of  its  myology  by  the  late  Prof. 
Duvernoy,^  so  far  as  my  specimen  enables  me  to  make  a  compari- 
son. In  some  parts  the  muscles  were  too  much  decomposed  to 
determine  positively  their  origin  and  insertion,  and  in  some  in- 
stances muscles  described  by  Duvernoy  were  certainly  wanting  in 
the  specimen  dissected  by  me,  or  had  a  different  disposition.  As 
the  muscles  of  the  extremities  are  the  most  interesting,  being 
regarded  by  Prof.  Huxley  as  among  the  tests  for  the  bimanous  or 
quadrumanous  nature  of  the  Gorilla  and  other  monkeys,  I  will 
confine  myself  more  particularly  to  the  description  of  the  muscles 
that  I  found  in  the  extremities  of  this  specimen. 

In  reference  to  the  muscles  of  the  arm  in  my  specimen  the 
biceps,  coraco  brachialis,  brachialis  anticus,  and  triceps  did  not 
differ  in  any  way  from  the  corresponding  muscles  in  man.  But 
there  was  present  the  latissimus  condyloideus,  its  name  indicating 
its  origin  and  insertion — a  muscle  which  I  have  found  in  various 

. 

J  Zoological  Trans.,  vols.  4,  5. 
*  Archives  du  Mus^e,  1855-56. 
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Hnvino:  had  the  opportunity*  of  dissecting  numerous  generm  of 
nionkeys,  and  a1iva3's  while  ho  doing  n>flecting  on  their  stnK*ture 
as  coinp:in*d  with  that  of  man,  I  venture  to  state  that  I  do  not 
think  any  monkey  now  known  can  l)e  regarde<1  as  the  ancestor  of 
man  in  general,  and  tiie  Gorilla  certainly  not  in  particular.  On 
the  contrary,  however,  I  Mieve  that  all  the  facts  go  to  show  that 
the  different  kinds  of  monkeys  are  the  motlified  descendants  of 
one  ancestor,  and  that  the  different  races  of  men  have  similarly 
desc^'ntUnl  from  a  common  ancestor,  and,  furtlier,  tliat  the  anee*- 
tors  of  the  monkeys  and  man  had  a  common  ancestry.  In  a  wonl« 
man,  the  Gorilla,  the  (Miimpanzee,  and  the  Orang,  etc.,  are  distantly 
related,  man  and  monkeys  l)eing  meml>ers  of  the  same  onlcr.  Pri- 
mates, and  that  there  is  no  race  of  man,  recent  or  fossil,  or  kind 
of  monkey,  now  living  or  fossil,  that  will  adequately  represent  the 
primitive  man  or  the  primitive  monkey,  and  still  less  the  common 
aniM»stor  of  hoth.  If  this  view  l>e  correct,  a  ^^ missing  link"  ought 
not  to  he  expected  to  ))e  found.  Wliile  a  firm  believer  in  tlio 
doi'trine  of  evolution,  and  while  heing  entirely  satisfiiM)  that  the 
form  of  any  animal  or  plant  is  tlie  resultant  of  incidental  for(*eH 
upon  plastic  matter,  and  that  the  prohlems  of  morphology  arc 
questions  of  the  redistribution  of  matter  and  motion,  simple 
physical  prohlems  to  l>e  considered  in  the  same  spirit  as  the 
I)henomena  of  electricity  and  chemistry  aixi  investigatetl,  I  must 
H:iy  that  the  genealogy  of  man  has  not  as  yet  l>een  workeil  out. 
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specimen  of  the  Gorilla.  As  regards  the  hand  the  tendons  a  of 
the  flexor  sublimus  digitorum  /?,  Plate  VI.,  fig.  1,  split  so  as  to 
enable  the  tendons  b  of  the  flexor  profundus  digitorum,  Plate  YI., 
fig.  1  u  to  pass  through  to  their  insertion.  Part  of  the  flexor  pro- 
fundus i  in  the  figure  is  concealed  bj'  the  flexor  sublimis  h.  Tlie 
lumbricales  are  well  developed.  The  thumb  presented  full}'  de- 
veloped the  abductor,  flexor  brevis,  adductor,  Plate  VI.,  fig.  1  e, 
^,e,  and  opponens  pollicis,and  the  little  finger,  the  abductor,  flexor 
brevis  and  opponens  minimi  digiti.  In  the  disposition  and  relative 
development  of  these  muscles  I  can  sec  no  difference  from  those 
exhibited  in  the  hand  of  man.  Briefly,  then,  the  muscular  system 
of  the  upper  extremity  of  the  Gorilla  differs  from  that  of  man  in 
that  the  latissimo-condyloideus  is  present  in  the  former,  while 
the  palmaris  longus  and  flexor  longus  pollicis  are  absent,  and 
that  the  pronator  arises  b}'  only  one  head. 

In  the  thigh  I  noticed  the  tensor  vaginne  femoris,  the  rectus,  the 
vasti  and  crureus,  the  adductors  and  pectineus,  the  sartorius, 
biceps,  gracilis,  semi-membranosus,  and  semi-tendinosus.  The 
last  two  muscles  in  the  Gorilla  are  more  fleshy  than  in  man,  but 
in  other  res'pects  these  muscles,  as  well  as  those  just  mentioned, 
are  essentially  the  same  in  their  origin  and  insertion  as  in  man. 
On  the  anterior  aspect  of  the  leg  may  be  seen  the  tibialis  anticus, 
extensor  longus  hallucis,  extensor  longus  digitorum.  The  little 
slip  from  this  last  muscle,  unfortunately  called  the  peroneus  tertius 
in  human  anatom}',  is  absent  in  the  Gorilla;  1  say  unfortunately, 
because  the  name  peroneus  tertius  would  lead  the  comparative 
anatomist  to  suppose  it  inserted  in  the  third  toe,  just  as  the 
names  peroneus  quartus  and  peroneus  quintus  of  the  rabbit  and 
marmoset  monkeys  imply  that  these  muscles  are  inserted  into  the 
fourth  and  fifth  toes  respectively,  which  is  the  case  in  these  ani- 
mals, whereas  the  peroneus  tertius  of  human  anatomy  arises  from 
the  dorsal  side  of  the  fibula,  and  is  inserted  into  the  metatarsal 
bone  of  the  fifth  toe.  It  seems  to  be  peculiar  to  man,  and  is 
sometimes  absent  The  peroneus  longus  and  peroneus  brevis  in 
the  Gorilla  repeat  essentially  the  characters  of  those  muscles  in 
man,  and  there  is  an  extensor  brevis  digitorum.  The  posterior 
aspect  of  the  leg  of  the  Gorilla  exhibits  the  flexor  longus  digito- 
rum, flexor  longus  hallucis,  tibialis  posticus,  and  gastrocnemius, 
similar  to  the  corresponding  muscles  in  man.  The  soleus,  how- 
ever, only  arises  from  the  fibula  in  the  Gorilla,  as  I  have  also 
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hai  f\o^:r\\pf'f\  a  "var.  irj'1**nlata."  of  a  form  which  he  presames  to 
Ix;  VahnrieiiiK"*.  *»|^'cit.*,  anrl  sugiresl-j  a  comjiari'^on  wiih  Kii-rurr'* 
Mur^j-  nh'*fitun.  In  the  Smithsoiiian  Chei-k  List  June,  1**»*.0  , 
hft  iiK'lii'le'l  Ki<.ri<-r'»»  nariH'.  hut  oraitte<l  that  of  Valencieniie*.  A« 
n»-ith«*r  KitTM  1%  nor  Heeve's  monoirraphs  are  acees?»ihie,  I  hare 
only  h«  «ii  ahltf  to  fon»|»:inf  with  Cheiiu's  fijrure  5*<3,  :i«  prex^nlc*! 
in  th*-  hitti:r\  .Manual,  Vol.  I.,  p.  1:JT.  which  is  quite  a  ^liffcrent 
forui  fr'.Ui  that  hi-rein  con>i<hn«i,  an«l  which  I  have  no  douht  is 
the  -IhII  <h'»<rihtM|  hy  Valt  lu  icnnes,  fr^r  his  name  is  »o  eminently 
a|'|»r"piint«',  that  if  tlicie  is  any  question  or  confusion  of  nanie^*, 
hi«^  *-lionM  h«'  retaini'l.  The  **hcll  reArrriMl  to  har^  fre<|uenlly  In^en 
nn<i«'r  my  nntif-c,  and  itH  (letcrrnination  has  Mirdy  puzzleil  others 
OH  Will  a*^  inNself.  The  specimen  hefore  nie  at  this  moment,  which 
in  onlv  aljout  half  the  ^ize  of  some  in  my  collection,  is  excee<!- 
inj^ly  siii^irestive  of  the  Enro|»ean  eriiinrfus^  an<l  the  charactem 
au'l  ran;r<*  of  variation  in  the  two  siKfcies  are  ver}*  much  alike, 
thon«rh  lar^e  adults  vary  more  than  tlo  the  smaller  individuals. 
The  West  American  form,  when  a<luU,  is  m«»re  triangtdar,  an<l 
cxhihits  a  jreneral  variation  in  the  direction  of  Pffrontjius. 

The  liciH-ra  Muritulfn  and  Orint^ftrn^  as  defined  in  Adams's 
(ieneni,  when  considcre^l  in  the  li^ht  of  some  of  the  8|)ecies  in- 
clndiMJ  hy  said  authors  in  each  of  the  two  groups,  will  he  found 
on  coniparison  to  approximate  so  closely  as  to  create  a  donht  aa 
to,  in  which  of  them,  cerlain  forms  should  Ik?  place<l.  I  have 
^ronjK'd  tin*  form  under  review  with  Ot-hirhrtt  lK»cause  the  Adams' 
have  HO  place(l  its  European  analogue  erinarena^  an<1  for  the 
further  and  hetter  reason  that  most  of  the  small  muricoids  of  this 
part  of  tlie  \V«'st  Ameii«*an  coast  fall  naturally  into  said  ^enus. 
I  am  uinh-r  the  impn'ssion  that  some  of  the  many  Orintftror  of 
tin*  southerly  part  of  the  Californian  and  Vancouver  province  will 
|Hov*'  to  he  northern  varieties  of  this  species.  La  I*az,  Gulf  of 
Californin,  rare,  Fisher;  hut,  jud;^intj  from  the  niimlH»r  of  lH»acIi 
shells  which  I  have  seen,  it  must  he  ahundant  at  some  p<»int  iu  the 
(lulf  or  on  the  mainland  or  islands  along  the  western  or  ocean 
sid<'  of  the  peninsula. 

I  append  the  following  note  from  Mr.  Tryon,  who  has  kin<lly 
trace<l  the  synonymy.  It  is  not  unlikely  that  this  form  may 
prove  to  he  a  f'mtsfovia^  as  he  suggests. 

[Keference  to  the  original  description  and  distinctive  characters 
of  sMunx   t'vinart'uidfif^  Val.    (Uecucil   d'Observations,  etc.    IL, 
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moir  on  the  Hylobates^  namely^  that  the  monkej's  are  four-handed, 
structurally.  That  the  monkeys  use  their  feet  like  hands  is  a 
matter  of  every-day  observation.  But  to  conclude  from  that  fact 
that  their  feet  are  anatomicalh*^  hands  is  as  illogical  as  it  would 
be  to  conclude  that  the  Ateles  and  Colobus  possess  only  rudimen- 
tary thumbs,  and  having,  therefore,  no  grasping  power  and  using 
their  hands  like  feet,  are  four-footed,  not  four-handed.  To  be 
consistent,  those  who  assume  that  the  Gorilla  and  other  monke3'^s 
are  four-handed  should  hold  that  the  tail  of  Ateles  is  anatomically 
a  finger,  simply  because  it  is  used  like  one,  and  its  upper  extremity 
terminates  in  a  foot  and  its  lower  in  a  hand. 

It  is  interesting  to  notice  that  in  the  Gorilla  the  great  blood- 
vessels come  off  from  the  aorta  in  the  same  manner  as  in  man. 
Thus  the  subclavian  and  left  carotid  arteries  spring  separately 
from  the  aorta,  while  the  right  carotid  and  right  subclavian  origi- 
nate in  a  common  trunk — the  innominate.  This  disposition  of  the 
vessels  is  also  seen  in  the  Chimpanzee,  according  to  Vrolik.*  With 
this  exception,  the  arrangement  of  these  bloodvessels  in  all  the 
other  monke3's  is  that  the  left  subclavian  comes  off  separately 
from  the  aorta,  but  that  the  left  carotid  originates  in  the  in- 
nominate, as  well  as  the  right  carotid  and  right  subclavian.  I 
have  noticed  a  similar  arrangement,  with  minor  differences,  in 
such  animals  as  the  Tiger,  Squirrel,  Guinea-pig,  Kangaroo.  It 
should  be  mentioned,  however,  that  the  origin  of  the  bloodvessels 
which  obtains  in  man,  the  Gorilla,  and  Chimpanzee,  is  not  charac- 
teristic of  these  animals,  as  I  have  seen  a  similar  arrangement  in 
the  Hedge-hog,  Seal,  Beaver,  Sloth,  Wombat,  and,  according  to 
Meckel,'  is  found  in  the  Ornithorh3mchus.  In  reference  to  the 
vascular  system  of  the  upper  extremity  of  the  Gorilla,  there  was 
nothing  essentially  different  from  that  of  man.  The  brachial 
artery  divided  into  the  radial  and  ulnar;  the  palmar  arch  and 
digital  vessels  exhibited  the  human  arrangement.  I  noticed  the 
cephalic  and  basilic  veins,  the  radial,  median,  and  ulnar.  The 
only  peculiarity  about  the  vessels  of  the  lower  extremity  was 
that  of  the  femoral  artery  giving  off,  in  the  middle  of  its  course, 
a  good-sized  vessel,  which  accompanied  the  long  saphenous  nerve 
and  vein  to  the  inner  aspect  of  the  foot.     Possibly,  this  is  only  an 

*  Recherches  sur  la  Chimpanzee. 
«  Ornithorhynchus,  1826. 
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ai>ove  stioiilil  liG  united  under  one  ft|>ccific  name ;  aa  Mr.  RecTe't 
appcnn^  to  l>e  tlie  flret  in  order  of  time,  it  must  l>e  a<1o|>t«<I. 

All  of  tlicsc  sliclls,  when  nliveor  ficsli,  are  rove  red  witli  a  black 
or  nearly  black  epidermis,  trliieli  Is  apt  to  flnke  or  peel  otf  when 
vprv  dry.  (The  epidermis  has  the  same  elinraeters  in  the  rare 
ytitra  JMcheri,  in  common  with  other  West  American  related 
formH,  ami  we  may  ])reBiiine  lives  in  mud  stations.) 

The  varieties  of  Macron  may  l»e  (icfcrilied  as  ft)llow: — 

I.  Length  ^.02,  lireadtli  i-ix  iiiehes;  ohannellcd  thronghont; 
more  eimspicuously  on  lower  part  of  hody  whorl  than  el^tewliert. 
Plate  VII.,  %  3. 

][.  I.L'D^th  1,  tircadth.51  inch;  outer  lip  immature;  channelled 
til  roughont. 

III.  Length  I.T6,  breadth  1.10  inch  ;  channels  obsolete  or  nearly 
BO  on  upper  port  of  body  whorl.     Plate  VI L,  flg.  4. 

IV.  Length  1.22,  breadth  .82  inch;  chnnneln  strongly  marked 
l>eIow,  fainter  atiovc  and  on  the  greater  part  of  body  whorl :  on 
upper  part  of  same  l»arcly  [wrceptihle. 

V.  Length  l,.i8,  breadth  I  inch  ;  three  grooves  on  lower  part 
of  body  whorls;  otherwise  snioiilh ;  ty]>ical  of  Hinds'  form. 
Plate  VIL,  iig.  ii. 

Although  the  other  West  American  species,  described  by  A. 
Adams,  am)  named  J/,  /k'/i/im.  Plate  VIL,  Ii,  hal)itat  San  Diego, 
on  the  ocean  coast  in  the  State  of  Onlifoniia,  is  a  smaller  form, 
with  a  smooth,  uncliannelleil  surfni-e,  suture  somewhat  deejily  im- 
presHed  ;  seldom  attnining  the  length  of  one  inch  (averaging  only 
.TTl.aud  rather  sh-nder  than  robust,  ami  at  present,  I  l>elieve. 
universally  reganled  as  a  "pood  sitecies,"  nevertheless  I  am  of 
the  opinion  that  it  will  prove  to  be  a  variety  of  the  larger  golf 
forms,  dwarfi-il  by  reason  of  its  extreme  northerlj-  and  eztn 
limit  at  |>osition. 

Mr,  Ueeve'.s  form  is  also  fouml  at  •'  Cedros"  or  Oerro«  Island, 
off  the  coast  nn  the  ocean  siile  nf  the  peninsula,  and  the  rangs  of 
lorm*  herein  referred  to,  it  will  be  niilcd,  extends  from  San  Diego, 
California,  in  the  north,  aroumt  (proliably  at  many  points)  em 
Ixith  coasts,  the  inner  and  outer  shores  of  Lower  Caliroraia,  aad 
on  the  adjacent  islands. 

Numerous  specimens  in  mv  collection  and  that  of  W.J.  I 
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sent  in  tlieOrnithorhynclius.  In  that  portion  of  the  small  intestine 
that  was  intact  1  observed  the  glands  of  Peyer,  relatively  large 
and  well  developed.  The  vernaiforra  appendix  was  present,  and 
measured  two  and  a  half  inches.  This  interestinor  structure  is 
also  found  in  the  Chimpanzee,  Orang,  and  Gibbon,  but  is  absent  in 
other  monkeys;  it  is,  however,  found  in  the  Wombat.  I  noticed 
it  in  three  animals  of  that  species  that  I  have  dissected.  The 
intestines  contained  the  remains  of  half-undigesteil  vegetable  food. 

Although  the  Gorilla  was  said  to  be  nearly-  eighteen  months  old, 
the  scrotum  was  hardly  developed;  the  testes,  however,  could  be 
felt  just  below  the  external  abd<Mninal  ring.and  thecommunication 
between  the  greater  cavity  of  the  peritoneum  and  that  of  the 
tunica  va^rinalis  testis  was  unclosed. 

What  conclusions  can  be  drawn  from  this  brief  account  of  the 
structure  of  the  Gorilhi  as  to  its  place  in  Nature?  In  1804  ap- 
peare<l  the  admirable  "Man's  Place  in  Nature,"  by  Prof.  Huxley, 
in  which  the  general  pro[)osition  is  maintained  that  the  gap  be- 
tween the  Gorilla  and  the  lower  monkeys  is  greater  than  that 
l»etween  the  Gorilla  and  man.^  With  all  deference  to  that  profound 
thinker,  it  appears  to  me  that  that  proposition,  while  generally 
true,  is  not  strictly  so,  since  there  are  present  in  man  and  the 
lower  monkeys  certain  muscles,  like  the  tlexor  longus  poUicis,  or 
its  homologue,  and  the  flexor  accessorius,  which  are  absent  in  the 
Gorilla  ;  while  the  Gorilla  and  the  lower  monkeys  possess  the 
latissimo-condyloideus  muscle,  which  is  absent  in  man,  except  as 
an  anomaly.  I  call  attention  to  the  above  essa}*  of  Prof.  Huxley, 
not  so  much  in  a  spirit  of  criticism,  for  I  am  in  accord  thoroughly 
with  the  tenor  of  the  work,  as  to  account  for  the  general  error  so 
common  among  non-professionals,  that  evolutionists  hold  that 
man  has  descended  from  the  Gorilla.  Prof.  Huxley  certainU'  did 
not  intend,  in  the  famous  work  referred  to  above,  to  leave  the 
reader  with  the  impression  that  m:in  had  descended  from  a  Gorilla. 
But  as  a  detailed  comparison  was  made  between  man  and  the 
Anthropotls,  there  was  a  widespread  impression  developed  by  the 
publication  of  that  book,  that  such  a  view  was  held  by  Darwinians, 
and  advocates  of  the  development  theory  generally,  for  which 
Prof.  Huxley  is  unjustly  held  responsible,  as  too  many  criticize 
his  work  without  having  read  it. 

»  Man's  Place  in  Nature,  pp.  84,  103. 
26 
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or  loumled  above,  flat  on  the  nnrler  si<le ;  anterior  ami  posterior 
ends  equally  rounded.  Dorsnm  formed  by  the  mantle,  and  en- 
tirely covering  the  hack,  which  i«  of  a  smoky  brown  color,  coria- 
ceous and  quite  thiek  at  the  edges,  as  seen  from  the  under  side, 
which  latter  is  of  a  tling}*  yellowish  color.  Sur£ice  of  dornum 
closely  covered  with  rough  wart-like  papilhe,  some  lar^^er  than 
others ;  the  largest  placed  so  as  to  present  somewhat  the  as|»ed 
of  regularlly,  the  interspaces  In'ing  lilled  with  the  smaller.  Creep- 
ing disk  or  Ix^lly  elongated,  nearly  as  long  as  the  animal,  and  its 
width  alx)ut  one-third  of  the  entire  width,  as  seen  from  IkjIow. 

Hespiratory  orifice  on  the  left  side,  between  the  edge  of  the 
creeping  disk  and  the  mantle,  at  a  point  alnjut  two-fifths  of  the 
total  length,  t'roui  the  posterior  end.  Anal  outlet  on  the  riglil 
side,  very  near  the  posterior  extremity  of,  and  just  above  the  e<lge 
of,  the  criHjping  <lisk. 

The  eye  pe<l uncles  rather  short,  and  these-,  together  with  the 
buccal  ap)K*ndages,  are  obscured  through  the  contraction  eaU9e«l 
by  the  aliohol. 

The  creeping  disk,  being  comparatively  soft,  is  much  contracted 
by  the  sfinie  causi*. 

[Abundant,  attached  to  the  under  si<le  of  stones,  at  low  tide. 
Sometimes  overlapping  each  other — W.  J.  Fisher.] 

llnhitat.  Gulf  of  California,  in  San  Francisquita  Uay,  I-o?* 
Aniuuis  Bay,  ami  Angeles  Bay. 

The  above  was  written,  ami  IMate  VII.,  figure  7,  drawn  (twice 
the  actual  si/e)  from  an  alcoholic  specimen  in  my  collection.  It 
shows  the  ventral ;  o,  oral  oritice  ;  a,  anal  orifice;  r,  respiratory 
orifuv;  r/,  creeping  ilisk. 

Specimens  are  also  contained  in  the  c<Jlections  of  Mr.  Fisher, 
Museum  of  University  of  California. 

Figure  S,  Plate  VII.,  resioreil  as  suggesti'd  by  Mr.  Fisher,  to 
whom  the  drawing  was  submitted;  he  writes:  ^^  Your  figure  No. 
2,  I  >^  ■  has  the  exact  simpe  of  the  species." 

•Indging  by  figures  2  an<l  2a,  of  OitrhitlAla  fjranulosa^  LesAon 
in  A'lauiH*  (irnera  of  K<*cent   Mollusea,  IM.  LXXXl.,  it  somewhat 
res4inbh'»<  that  species,  excej^l  in  c<»lor. 

Mr.  F.  \\,  Ilutton,  in  his  ^*  (^audogue  of  the  Marine  Mollusea 
c»f  New  Zraland,"  inelu<les  a  spe<*ies  (hirhifh'lla  niyrirans^  Q^i^V, 
color '*  uniform  black*'     ....     ^^  common  on  rocks  between 
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DE8CBIPTI0K  OF  A  NEW  SPECIES  OF  DOLABELLA,  FBOH  THE  OTJLF 
OF  CALIFOBKIA,  WITH  REMARKS  OK  OTHER  RARE  OR  LITTLE- 
KNOWN  SPECIES  FROM  THE  SAME  REGION. 

BY  ROBERT  E.  C.  STEARNS. 

The  forms  referred  to  herein  are  part  of  a  collection  made  in 
1876,  by  Mr.  William  J.  Fisher,  of  San  Francisco,  and  kindly 
presented  to  me  b}'  the  collector.  In  connection  witii  the  previous 
abundant  material  in  my  cabinet  from  Lower  California  and  the 
shores  and  waters  of  the  Gulf  of  California,  Mr.  Fisher's  contri- 
bution adds  much  to  our  knowledge  of  tiie  forms  inhabiting  the 
above  province,  their  distribution  and  variation.  I  propose  to 
publish  additional  papers  in  continuation  of  this,  with  notes  and 
comments  relating  to  these  points. 

Dolabella  Californiea,  Stearns.     (New  Species.) 

This  form  appears  to  have  escaped  detection  until  collected  by 
Mr.  Fisher,  who  found  it  living  in  Mulege  Bay,  Gulf  of  California; 
it  prefers  ''dark  places  in  pools  left  by  the  tide." 

Though  several  specimens  of  the  animal  were  procured,  I  was 
unable  to  obtain  a  specimen  for  investigation.  Mr.  Fisher,  who 
made  no  drawings  at  the  time  of  collecting,  informs  me  that  the 
animal  is  of  the  same  general  form  as  authors  have  given  for 
Aplynia  ;^  the  color  of  the  above  species  being  a  dark-brown,  and 
the  surface  covered  with  warty  papillae.  As  to  color,  this  species 
probably  varies  somewhat  as  do  the  individuals  of  others. 

The  species  heretofore  made  known  are  principally  inhabitants 
of  the  Indo-Pacilic  province,  and  the  Mediterranean  region  is  also 
credited  with  a  representation  of  this  group. 

The  figures,  Plate  VII,  I  and  2,  of  natural  size,  which  I  have 
carefully  drawn  from  the  largest  of  the  two  shells  in  my  collections, 
resemble  in  outline,  somewhat,  the  shells  of  D,  Rumphii  of  Cuvier, 
=  D.  acapnia^  Martyn.  The  nuclear  callosities  vary  more  or  less 
in  different  specimens. 

Mnrex  (Oeinebra)  erinaeeoides,  Val.  (=?  M.  Californious  Hds.) 

In  the  late  Dr.  Carpenter's  Reports  to  the  British  Association, 
reference  is  made  to  the  foregoing  species  {Muricidea  erina- 
ceoides)  by  name  only.     In  his  Mazatlan  Catalogue,  however,  he 

'  Bee  Woodward's  Manual,  2d  ed.,  p.  331. 
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OH  A  BELT  OF  SSEPEimHS  AHD  STEATITE  IK  BABHOB  TOWVSHIF, 

DELAWARE  CODHTT,  PA. 

BY  TIIEO.  D.  RAND. 

There  is  a  well-known  belt  of  serpentine  passing  through  Rail« 
nor  Township,  in  a  direction  about  N.  80^  E.  from  near  Radnor 
Station,  P.  R.  R.,  continuing  probably  to  West  Chester,  S.  lb"' 
W.,  and  which  is  probably  i<lentical  with  that  apparent  at  the 
Schuylkill  at  Rose's  quarry,  nearly  opposite  Lafayette  Station,  P. 
G.  &  N.  R.  R. 

This  serpentine  is  ver^'  dark,  and  is  almost  without  other  min- 
erals except  asltestos.  Northwest  of  this  is  another  belt,  which  I 
l)elieve  has  never  before  been  described. 

Its  southeasternniost  outcrop  is  on  the  S.  W.  side  of  the  gulf 
road,  about  150  yards  S.  E.  of  the  road  from  Radnor  Station  to 
Conshohocken,  and  in,  but  near  the  southeastern  border  of,  the 
Edge  II ill  hydro-mica  schists,  which  a  quarter  of  a  mile  N.  W. 
form  the  Gulf  Hills,  the  continuation  of  whirh  is  known  as  the 
South  (Chester)  Valley  Hill.  Its  outcrop  is  a  very  small  one, 
not  over  six  or  eight  feet  in  width,  and  has  been  exposeil  by  a 
cutting  of  the  road. 

The  Kerpentine  is  of  a  reddinh-  and  also  of  a  blackish-green 
color,  quite  compact.     No  other  minerals  are  visible. 

About  a  mile,  S.  73-  W.,  from  this  point,  a  similar  seriN^ntine 
api>ears,  ploughed  up  in  a  field  on  the  property  of  the  heirs  of 
Mark  Hrooke.  This  point  is  alK>ut  five-eighths  of  a  mile  nearly  N. 
E.  from  Radnor  Station,  and  about  a  <|uarter  of  a  mile  N.  N.  W. 
from  the  well-known  ser{>entine  belt. 

At  this  point  it  is  accompanied  by  a  bed  of  steatite,  indeeil 
nearly  pure  talc.  On  both  sides  occur  the  primal  sandstone  rocks 
of  Rogers.  This  observation,  however,  is  made,  except  as  to  one 
outcrop  of  steatite,  on  surface  specimens  ploughed  up,  but  the 
beds  are  so  well  defined  and  the  rocks  so  abundant  that  I  lK*licve 
it  is  accurate,  and  it  is  confirmed  by  another  exposure  hen^after 
mentioned. 

The  accomi^anying  minerals  are  chlorite  and  a  foliate<l  chloritic 
mineral,  and  on  the  N.  E.  a  garnetiferous  schint.  This  garnetife- 
rous  schist  is  found  a])parentl3'  southwest  of  the  steatite,  on  the 
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302, 1833),  indicates  that  Mr.  Stearns'  identification  of  this  species 
is  correct.  It  has  been  since  described  by  Mr.  Hinds  in  Zool. 
Proc.  London,  128,  1843,  under  the  name  of  Mxirex  Gali/ornicus 
Hinds;  and  excellent  colored  figures  are  given  in  Vo}-.  Sulphur., 
t.  3,  f.  9,  10.  It  is  also  figured  in  Reeve,  Conch.  Icon.  sp.  144, 
under  the  latter  name.  Hinds  describes  the  shell  as  having  six 
varices,  but  his  figures  onlj'  show  three ;  Reeve's  description  is 
correct  in  mentioning  three  varices  alternating  with  nodes  or  ribs. 
The  specimen  sent  by  Mr.  Stearns,  with  his  paper,  has  but  three 
varices.  I  think  that  Mr.  Hinds  has  erred  in  including  the  tliree 
internodes  as  varices  in  his  description.  The  species  cannot  be 
placed  in  either  Ocinehra  or  Miiricidea.  Until  the  operculum 
shall  be  examined,  it  will  be  impossible  to  group  it  with  certainty  ; 
if  the  operculum  is  muricoid,  it  is  a  Chicoreus^  Montf. ;  if  purpu- 
roid,  it  is  a  Gerastoma^  Conr.  Geographical  considerations  lead 
me  to  surmise  that  it  will  prove  to  be  the  latter.  Broderip  (Zool. 
Proc.  175,  1832)  described  Murex  lugubria^  a  species  having  five 
or  six  varices,  and  much  resembling  M,  eriyiaceua.  It  occurs  from 
Puerto  Portrero,  Central  America,  to  Magdalena  Ba}',  and  is 
figured  by  Sowerb}',  Conch.  Illust.  f.  2fi,  and  b}'  Reeve,  Iconica, 
sp.  143.  If  this  should  prove  to  be  tiie  same  as  Valencicnnes's 
species,  the  name  would  take  precedence,  having  a  year's  priori t}-. 

G.  W.  T.,  Jr.] 

Maeron  iBtliiops,  Heeve  =  M.  Kellettii^  Hinds. 

Numerous  fine  specimens  were  found  alive  on  mud  flats  in  San 
Quentin  bay,  which  indisputably  connect  the  foregoing. 

Reeve's  species  was  probabl}'  described  from  a  large  specimen, 
in  which  the  entire  surface  of  the  whorls  was  broadlj'  and  more 
or  less  deeply  channeled  or  grooved,  as  in  specimens  in  m}'  col- 
lection, which  measure  2.9  inches  in  length  b}'  1.92  inch  in  width  ; 
from  this,  younger  specimens,  as  small  as  1  inch  in  length  by  .58 
inch  in  width  (the  outer  lip  thin  at  this  age),  show  the  same  cha- 
racters. 

In  Kelleitii^  the  type,  as  figured  in  Chenu's  Manuel,  measures 
1.80  inch  in  length  by  1.10  inch  in  width,  and  exhibits  only  three 
of  these  channels  near  the  base  of  the  body  whorl.  Mr.  Fisher's 
specimens  prove  that  the  grooving  is  an  uncertain  character. 
The  number  of  individuals  collected  by  him  was  fortunately  am- 
ple enough  to  settle  all  doubts,  and  prove  that  the  two  forms  as 
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prominent  in  the  ao-called  binck  rocks.  It  continues,  however, 
in  the  same  direction  .it  least  lialf  a  mile  further,  being  exposed 
in  the  Black  Rock  Road  at  the  curve  in  that  road  N.  R.  of  Mr. 
Chas.  Wheeler's,  beyond  which  it  does  not  ap|>ear.  The  prolon- 
gation of  this  bearinsr  would  strike  the  Penna.  U.  R.  at  or  near 
the  briil^e  by  which  the  Rlack  R<K*k  Road  crosses  it.  The  rail- 
roatl  culling  is  here  some  thirty  feet  deep  for  over  half  a  mile 
in  decomposed  mica  schist,  without  a  trace  of  steatite,  but  at 
Roscmont,  a  distance,  measured  at  right  angles  to  the  strike,  of 
alK)ut  half  a  mile,  and  in  direction  <iue  west,  it  again  ap|>ear9, 
northeast  of  the  railroad.  Near  I>arby  Creek,  about  two  and  :i 
half  miles  S.  55^  W.  are  other  outcrops,  the  course  l>eing  S.  5.*> 
W.,  Wyond  which  it  widens  into  a  broad  belt  of  8er|HM)tine  and 
allied  rocks  to  the  West  Ohester  road,  identifled  by  the  pseudo- 
morphs  of  serpentine  after  staurolite,  the  so-called  bastard  ser- 
|)entine. 

Blue  Hill,  Providence  Township,  is  nearly  in  the  prolongation 
of  this  line,  as  also  Walter  Green's  in  Marple. 

The  seri>entine  belt  first  mentioned  has  a  similar  change  in 
directicm ;  from  Rose's  quarry  to  a  point  on  the  Barr  farm,  two 
miles  north  from  Bryn  Mawr,  its  direction  is  about  N.  05^  E.,  a 
prolongation  striking  the  Pennsylvania  Railroad  at  a  |>oint  half 
a  mile  above  Rosemont,  when*as,  at  its  first  outcrop  hear  Radnor 
Station,  it  is  about  half  a  mile  north  of  this  assumed  line,  and 
thence  pursues  a  course  about  S.  75  '  or  80°  W.  The  outcrop  is 
alKiut  half  a  mile  in  length.  Both  terminations  are  abrupt,  and, 
in  situations  in  which,  if  continuous,  its  continuation  should  Ik.* 
plainly  visible. 
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Cypraea  (Lnponia)  oontroTersa,  Gray. 

In  Sowerby's  monograph  of  Cypraea,  in  his  Conch.  Illustr.,  spe- 
cies 30,  figure  136,  no  habitat  given,  reference  is  made  to  what  I 
have  always  regarded  as  applying  to  the  form  under  considera- 
tion. The  only  comment  in  the  text  as  above  is :  "  30 — C-  contra- 
versa,  Oray^  ZooL  Journ.,  t.  7  and  12,  p.  7.  Ohs,  This  may  prove 
to  be  only  a  variety  Of  C.  Isabella.'' 

While  its  general  coloration  would  lead  to  its  being  grouped 
with  0.  Isabella  of  the  Indo-Paeific  and  (7.  lurida  of  the  Medi- 
terranean regions,  it  differs  more  from  the  former  than  it  does 
from  the  latter  named  species.  While  it  is  a  more  ventricose  form 
than  0.  Isabella^  in  this  respect  being  nearer  to  G.  lurida^  the 
edges  of  the  lips  are  not  as  finely  and  closely  crenulated  as  in 
Isabella^  nor  as  coarsely  as  in  lurida. 

As  the  specimens  which  first  attracted  the  attention  of  Califor- 
nian  collectors  and  naturalists  were  beach  shells,  they  were  re- 
garded as  ballast  specimens  of  iaabella  from  some  Indo-Pacific 
port,  thrown  over  from  some  ship,  or  accidentally  mixed  in  with 
gulf  shells  by  sailors,  and  were  not  carefully  examined  or  consid- 
ered. Their  frequent  reception  from  the  gulf  has  led  me  to  look 
into  the  matter,  with  the  result  as  above  stated. 

Mr.  Fisher  collected  several  fresh  living  specimens  at  the  Maria 
Madre,  and  at  San  Juanico  Islands  of  the  Tres  Marias  group, 
and  the  species  should  be  added  to  the  faunal  list  of  the  Mazatlau 
province. 

Onohidella  Carpenteri,  Stearns  =  Onohidinm  Carpenteri,  W.  Q.  Binney. 

The  form  referred  to  herein,  which  I  presume  to  be  the  same 
imperfectly  described  from  alcoholic  specimens  by  Mr.  Binney  in 
the  Proceedings  of  the  Philadelphia  Academy  of  Natural  Sciences, 
1860,  page  154,  is  an  Onchidella^  as  said  genus  is  defined  by 
Woodward,*  the  generic  description  and  t^^pe  (0.  Tt/phse^  Bucha- 
nan) being  considered,  together  with  numerous  specimens  collected 
by  Mr.  Fisher  at  various  places  in  the  gulf  of  California. 

Although  Mr.  Fisher's  specimens  are  somewhat  contracted  and 
distorted  by  alcohol,  they  are  probably  in  better  condition  than 
were  those  examined  by  Mr.  Binney,  and  I  am  therefore  able  to 
add  the  following  to  that  author's  descriptive  remarks : — 

Body  oblong  ovate,  about  one-third  longer  than  wide  ;  convex 

1  Recent  and  Fossil  Shells,  2d  ed.,  299. 


406  PROCEEDINGS  OF  THE   ACADEMT   OF  [1878. 

Analysis  of  B: — 

Iirnilion  0.70  per  cent. 

I)ecom|>osed  by  H.80,      28.00  per  cent. 

Al.O,«  12.60 
SiO,  =  1.V40 
Di5*i^)lve<l  by  KIIO  3«.30  per  cent.  (Amorphous  SiO,) 

Iii.soluble  residue  24.35  per  cent. 

SiO,=a22.4 
Al^O.a-   1.50 
Not  determined  2.075 

CaOK,Oi^'a,Oj  100.00 

B  is,  therefore,  a  mixture  of  Kaolinitc,  opal  silica,  feldspathic 
mineral,  and  quartz. 

Examination  of  Part  A  : — 

Ignition  12.24 

SiO,  6U.40 

A1..0,  13.50 

Cab  0.60 

MgO  0.30 

Alkalies  (difference)    4.00 

100.00 
But  tliis  also  parts  into  a  soluble  and  an  insoluble  portion. 

Insoluble    88.50  per  cent.  aT,<>'  =  ^*40 

Soluble       61.50  per  cent.  ^^*J  J»  ^  ^f^ 

It  is  absolutely  impossible  to  identify  any  s(>ecies  with  certainty 
under  tliose  circumstances. 


December  10. 
The  President,  Dr.  IIischenberuer.  in  the  cbair. 

Twenty-six  meml>ers  present. 

A:tpiiiiiim  aruleatum  in  Pennnylvanin. — At  the  meeting  of  the 
Botanirnl  Section  of  the  Academy,  held  Dec.  9,  187H,  Mr.  CRckZER 
(rRiFFiTii  announced  that  while  spnidin^tlie  past  summer  at  Lon<; 
Pond,  North  Mountain,  Sullivan  Co.,  P:i.,  he  had  found  Attpidium 
arulftihim^  Swz.,  var.  Jiraunii,  Ko(!h,  prowins^  abundantly  alonp 
the  watercourse  at  the  foot  of  (lanopo  Fall.**,  in  a  rocky,  cool,  and 
sha<le<I  local ity.  These  falls  are  near  the  junction  of  the  southeast 
conuT  of  Sullivan  and  the  northwest  corner  of  Luzenie  Counties, 
perhaps  within  the  lM)undary  of  the  latUtr. 

So  far  as  North  America  is  concerno<l,  this  fern  is  distinctly  a 
norlbrrn  species.  Canadian  botanists  have  observed  it  at  Qa}«|)e 
and  Tcinisronata,  and  from  the  north  shore  of  Lake  Huron  to 
Kamouraska,  eastward  and  northward,  in    restricted   localities. 
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tide  marks,"  having  tiie  same  babit  in  this  respect  as  0  Carpet}- 
teri. 

The  Adams  say,  "  The  species  of  this  genus  live  on  aquatic 
plants,  in  ditches  and  damp  places."  According  to  Woodward, 
the  California  species  belongs  in  a  different  genus  from  that  in 
which  I  have  placed  it,  for  he  says:  "Those  which  frequent 
sea-shores  have  been  separated  under  the  name  of  Peronia^  Bl. 
{Onchis^  Fer.)."  The  t3^pe  of  this  last  genus  P.  tongana,  Quoy, 
is  too  conspicuously  different  to  admit  of  this ;  the  balance  of 
characters  being  decidedly  in  favor  of  the  group  first  named 
herein,  and  to  which  I  regard  it  as  more  nearly  related. 

The  dorsal  ej'es,  detected  by  Prof.  Semper  in  certain  forms  of 
Onchidise^  and  which  he  has  so  carefully  illustrated  and  described, 
I  have  not  been  able  as  yet  to  discover  in  any  of  the  specimens 
collected  by  Mr.  Fisher. 
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ON  A  BELT  OF  8EBPENTIHE  AHD  STEATITE  IN  BABHOB  TOWNSHIP, 

DELAWARE  CODHTT,  PA. 

BY  THEO.  D.  RAND. 

There  is  a  well-known  belt  of  serpentine  passing  through  Rad- 
nor Township,  in  a  direction  about  N.  80°  E.  from  near  Radnor 
Station,  P.  R.  R.,  continuing  probably  to  West  Chester,  S.  75^ 
W.,  and  which  is  probablj'  identical  with  that  apparent  at  the 
Schuylkill  at  Rose's  quarry,  nearly  opposite  Lafaj'ette  Station,  P. 
G.  &  N.  R.  R. 

This  serpentine  is  verj'  dark,  and  is  almost  without  other  min- 
erals except  asl)estos.  Northwest  of  this  is  another  belt,  which  I 
believe  has  never  before  been  described. 

Its  southeasternmost  outcrop  is  on  the  S.  W.  side  of  the  gulf 
road,  about  150  yards  S.  E.  of  the  road  from  Radnor  Station  to 
Conshohocken,  and  in,  but  near  the  southeastern  border  of,  the 
Edge  Hill  hydro-mica  schists,  which  a  quarter  of  a  mile  N.  W. 
form  the  Gulf  Hills,  the  continuation  of  which  is  known  as  the 
South  (Chester)  Valley  Hill.  Its  outcrop  is  a  very  small  one, 
not  over  six  or  eight  feet  in  width,  and  has  been  exposed  by  a 
cutting  of  the  road. 

The  serpentine  is  of  a  reddish-  and  also  of  a  blackish-green 
color,  quite  compact.     No  other  minerals  are  visible. 

About  a  mile,  S.  73^  W.,  from  this  point,  a  similar  serpentine 
appears,  ploughed  up  in  a  field  on  the  property  of  the  heirs  of 
Mark  Brooke.  This  point  is  about  five-eighths  of  a  mile  nearly  N. 
E.  from  Radnor  Station,  and  about  a  quarter  of  a  mile  N.  N,  W. 
from  the  well-known  serpentine  belt. 

At  this  point  it  is  accompanied  by  a  bed  of  steatite,  indeed 
nearly  pure  talc.  On  both  sides  occur  the  primal  sandstone  rocks 
of  Rogers.  This  observation,  however,  is  made,  except  as  to  one 
outcrop  of  steatite,  on  surface  specimens  ploughed  up,  but  the 
beds  are  so  well  defined  and  the  rocks  so  abundant  that  I  believe 
it  is  accurate,  and  it  is  confirmed  by  another  exposure  hereafter 
mentioned. 

The  accompanying  minerals  are  chlorite  and  a  foliated  chloritic 
mineral,  and  on  the  N.  E.  a  garnetiferous  schist.  This  garnetife- 
rous  schist  is  found  apparently  southwest  of  the  steatite,  on  the 
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road  from  Radnor  Station  to  Conshohoeken,  N.  E.  of  the  road 
separating  Delaware  from  Montgomery  County.  Tlie  steatite, 
with  two  distinct  parallel  outcrops,  witli  primal  sandstone  be- 
tween, appears  near  the  same  road  in  a  ploughed  field,  but  only  as 
loose  masses,  on  a  farm  formerly  owned  by  Christopher  Pechin ; 
no  serpentine  was  found. 

These  two  exposures  of  the  steatite  are  about  half  a  mile  apart, 
and  the  direction  is  nearly  N.  tO°  E. 

The  serpentine  on  the  gulf  road  is  very  nearl}'  in  the  same 
direction,  and  although  no  steatite  was  found  on  the  gulf  road, 
except  one  small  piece,  I  was  assured  by  Mr.  Garrett  Williamson, 
who  has  resided  in  the  neighborhood  for  years,  and  who  first  called 
my  attention  to  the  fact  that  steatite  existed  in  the  vicinity,  that 
steatite  had  been  found  in  place  in  digging  the  gutters  of  the 
road,  about  one  hundred  yards  southeast  of  the  serpentine,  and 
on  searching  at  this  point  the  small  specimen  mentioned  was 
found. 

The  continuation  of  the  line  was  followed,  but  no  other  expo- 
sure was  seen.  The  strike  is  nearly  the  same  as  that  of  the  Edge 
Hill  rocks,  the  trap,  the  primal  slates,  and  the  Gulf  Valley ;  var^'ing 
about  18°  from  that  of  the  steatite  of  the  soapstone  quarry,  from 
Chestnut  Hill  to  the  black  rocks  near  Merion  Square,  and  its 
probable  continuation  from  Rosemont  southwestwardl3\ 

The  question  at  once  suggests  itself;  Is  this  steatite  of  the 
soapstone  belt  on  the  northeasterly  side  of  an  anticlinal  axis  ? 
The  presence  of  the  garnetiferous  mica  schist  favors  this  view, 
but  the  occurrence  on  the  gulf  road  on  the  Edge  Hill  rocks,  and 
the  presence  on  the  northeast  of  the  primal  slates  are  opposed  to 
it.  I  desire  at  present  merely  to  put  the  facts  upon  record,  hoping 
that  future  discoveries  mav  render  them  of  value  towards  devel- 
opment  of  the  geology  of  the  region. 

The  line  of  strike  of  this  belt  would  be  just  at  the  brow  of  the 
hill  on  the  southwest  side  of  the  Schuylkill,  overlooking  Gonsho- 
hocken.  Granitoid  gneissic  rocks  are  there  in  abundant  outcrops, 
but  no  serpentine  or  steatite  has  been  noticed. 

I  desire  also  to  call  attention  to  a  fact  which  probably  indicates 
a  line  of  fault  in  the  upper  part  of  the  valley  of  Mill  Creek.  The 
steatite  belt  of  the  soapstone  quarries  is  found  in  a  very  nearly 
perfect  line,  about  S.  64°  W.  from  Chestnut  Hill,  Philadelphia, 
to  near  Merion  Square,  Montgomery  County,  where  it  is  very 
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The  following  reports  were  read  and  referre<l  to  the  PublicatioD 
Coininittee : — 

REPORT  OF  THE  PRESIDENT  FOR  THE  YEAR 
ENDING  NOVEMBER  30,  1878, 

The  progress  of  ihe  Academy  during  the  year  has  been  satis- 
factory. The  means  to  facilitate  investigations  in  the  several  de- 
partments of  natural  science  have  at  no  time  been  greater  since  the 
foundation  of  the  Society.  Valuable  additions  to  the  library'  have 
been  made  by  exchange  of  the  Academy's  publications  for  those 
of  kindi'cnl  societies  at  home  and  abroad,  by  the  generosity  of 
authors  and  editors,  and  largely  by  the  I.  V.  Williamson  Library 
Fund.  Most  of  the  collections  of  natural  objects  have  been  con- 
siderably augmented. 

Materials  awaiting  investigation  and  stu<ly  are  abundant,  and 
the  records  of  information  relative  to  every  dei>artment  of  natural 
history  are  not  more  numerous  in  any  library  in  the  country.  All 
these  materials  and  means  of  study  are  accessible  to  tliose  inte- 
rested in  the  pursuit  of  knowledge  of  natural  obji^cts.  It  is  no 
fault  of  the  Academy's  organization  or  policy  that  the  numln^'r  <li8- 
posed  to  avail  themselves  of  these  advantages  is  not  greater  thau 
it  is.  All  are  invited,  and  all  who  accept  the  invitation  U>  work 
in  the  building  are  cordially  welcomed,  and  the  resources  of  the 
musiuim  and  library  are  o|>ened  to  them. 

The  tinancial  condition  of  the  Society  has  somewhat  improvetl. 
The  necessary  expenses  exceed  the  income  of  the  year  alniut  five 
hundred  dollars. 

The  present  policy,  which  it  is  IioikmI  will  l>e  always  maintained, 
is  to  conduct  the  atfairs  of  the  Academy  in  such  manner  that  it 
will  remain  free  from  debt,  as  it  is  now. 

During  the  year  2S  members  and  32  correspondents  have  l>een 
elected,  and  during  the  same  period  the  record  shows  that  four 
members  have  resigned  ;  D>  mcniUTs  and  II  corresi)ondents  have 
dii*<l.  so  that  only  8  members  and  21  corres|>ondents  have  been 
atldeil  to  the  memln^rship  of  the  Society.  The  income  of  the 
Academy  is  to  some  extent  dei>endeut  upon  the  number  of  its 
members. 
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December  3. 
The  President,  Dr.  Ruschenberger,  la  the  chair. 
Thirl}'- four  persons  present. 

On  Taeina  viediocanellata, — Prof.  Leidy  exhibited  two  speci- 
mens of  tapeworms,  Taenia  mediocanellata^  both  retaining  the 
head.  These  liad  been  recently  submitted  to  him  for  examination 
by  Dr.  James  J.  Levick  and  Dr.  Walter  F.  Atlee.  Tapeworm  ap- 
pears not  to  be  a  common  affection  with  us.  Several  physicians, 
in  extensive  practice  in  this  city,  had  informed  him  that  tliev  never 
had  a  case.  During  the  last  ten  or  fifteen  years,  from  one  to  two 
specimens  annually  had  been  submitted  to  iiim,  but  the  present  year 
he  had  seen  five  specimens.  He  had  been  surprised  to  find  that 
all  pertained  to  the  species  indicated.  Formerly  he  supposed 
that  our  common  species  was  the  Taenia  aolium^  but  later  expe- 
rience would  indicate  that  the  Taenia  mediocanellala  is  the  more 
common.  The  distinction  between  the  two  had  been  observed  only 
comparatively  recentl}',  so  that  no  doubt  manj^  specimens  formerly 
attributed  to  the  former  actually  belonged  to  the  latter. 

When  the  head  is  present,  the  two  species  are  readily  distin- 
guished. The  Taenia  solium^  whose  larval  form  is  found  in  the 
*'  measle"  of  pork,  has  the  head  provided  with  a  crown  of  hooks. 
Taenia  mediooanellata^  derived  from  beef  and  mutton,  has  a 
larger  head,  which  is  unarmed.  The  ripe  segments  are  also  usually 
readily  distinguished  in  the  two  species.  In  the  T,  mediocanellato^ 
the  ovaries  are  divided  into  many  more  pouches  than  in  T  solium. 

In  Dr.  Levick's  case,  the  man  had  been  in  the  habit  of  eating 
raw  buttalo  meat.  In  one  of  the  specimens  exhibited,  the  suckers 
of  the  head  appeared  as  black  spots,  from  the  black  f)igmcnt  on 
their  interior  surface.  The  genital  apertures  were  also  black  from 
the  same  cause.  In  the  other  specimen,  the  head  appeared  less 
black  from  pigment  about  and  around  the  position  of  the  suckers, 
and  the  genital  apertures  do  not  appear  black. 

Mountain  Soap  of  California — Prof.  George  A.  Kgenio  stated 
that  the  so-called  mountain  soap  has  a  uniform,  impure  white  color, 
and  is  gritt}' to  the  touch.  Examination  with  the  lens  does  not  re- 
veal the  composite  nature  of  the  substance,  but  when  crushed  (not 
ground),  and  stirred  with  wnter,  it  assumes  a  pasty  consistency 
like  Kaolinite,  and  by  continued  stirring  with  much  water  passes 
into  a  milky  suspension.  From  this  in  a  short  time  a  sandy  mate- 
rial deposits,  while  the  remainder  requires  many  hours  to  settle 
in  the  water  into  a  flocculent  mass.  Thus  two  portions  were 
obtained,  a  sandy  one,  A  (45  per  cent.),  and  a  fiocculent  one,  B 
(55  per  cent.),  roughly.     Both  were  dried  over  sulphuric  acid. 
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Bcriptions  rather  than  their  work  shoiih)  not -appear  under  author- 
ity of  the  Academy *8  imprint;  but  there  are  many  students  wIhims 
financial  condition  will  not  permit  them  to  give  more  than  the  re> 
8ult8  of  their  own  lal>or. 

The  manufacture  of  the  Journal  of  the  Academy  and  of  the 
Proceedings  of  the  Academy  costs,  on  an  average  of  the  past 
three  years,  $1740  a  year.  This  sum  includes  the  ex^iense  of 
paper,  printing,  plates,  and  bintling.  The  authors  of  the  pa|>er;^ 
pnhlisihed  receive  no  pecuniary  compensation  for  their  labors. 
The  dilference  between  the  sum  ($700)  applicable  to  publishing 
and  the  actual  cost,  is  derived  from  the  fees  of  a  small  number  f>f 
subscribers  and  the  general  income  of  the  Academy,  and  in 
amount  is  equal  to  one-fourth  of  the  annual  revenues,  exclusive 
of  trust  and  s|>ecial  funds. 

BcNides  the  "Journar'  and  '*  Proreedings"  publications  of  an- 
other kiiitl  should  be  made  from  time  to  time  for  the  l>enefit  of 
those  students  who  reside  at  tlistant  points,  as  well  as  of  those 
who  live  in  the  city.  Jt  is  not  entirely  satisfactory  to  |>osses8 
manuscript  catalogues  of  the  library  and  of  the  collections.  It  is 
desirable  to  have  a  <lescriptive  or  indicative  list  of  8|>ecimens  in 
each  trlnss  of  the  several  collections  in  the  museum,  so  arrangetl 
that  a  naturalist  might  be  at  once  informe<l  by  reference  to  it 
whether  the  object  he  wishes  to  inspect  is  in  the  Academy,  before 
seeking  it  in  the  museum.  Such  lists  carefully  prepared  and 
printed,  to  be  furnished  on  application  on  such  terms  as  may  lie 
considered  propter,  wouM  make  known  what  is  in  the  museum  as 
well  as  its  deticicncies,  and  indirectly  prompt  friends  of  tlie  insti- 
tution at  a  distance  to  assist  in  supplying  desiilerata.  The  pre- 
paration and  publication  of  lists  of  the  kind  would  l>e  expensive; 
but  the  advantnges  flowing  from  them  to  the  Academy  and  to 
naluralisls  would  fully  compensate  their  cost. 

It  is  lu'lieved  that  $2r)00  a  year,  economical!}*  ex|)ended,  would 
uoi  bi'  more  than  enough  to  secure  the  publication  of  all  matter 
that  the  Academy  should  issue  under  its  imprint.  It  is  therefore 
earnestly  recommende<l  that  an  effort  be  ma<le  to  increase  the 
funds  applicable  to  this  object  sutliciently  to  yield  an  annual  reve- 
nuv  (d  $2.'>00 ;  that  is,  an  addition  of  $1800  to  the  yearly  income 
appropriate  to  publication. 

llrlii-ved  of  the  neressity  to  contribute  to  the  cost  of  publica- 
tion it  is  probable  that  the  ge.ie.al  inooiue  of  the  Academy  will 
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Tuckerman  found  it  in  the  White  Mountains  of  New  Hampshire; 
Rush  credited  it  to  the  Green  Mountains  of  Vermont,  and  it  has 
long  been  known  to  occur  in  that  State  at  Mt.  Willoughby,  and  in 
Smuggler's  Notch  at  the  base  of  Mt.  Mansfield ;  Frost  found  it 
also  near  Brattleboro,  Vermont ;  Macrae,  many  years  ago,  collected 
it  in  the  Adirondack  Mountains,  Essex  Co.,  N.  Y.  In  1869,  Mr. 
Redfield  found  it  at  Stony  Clove,  in  the  Catskill  Mountains,  N. 
Y.,  and  in  1873,  Mr.  S.  H.  Hall  collected  it  at  Haines  Falls,  in  the 
Kaaterskill  Clove  of  the  same  mountains,  these  being  our  most 
southern  localities  until  now,  when  we  find  it  in  northeastern 
Pennsylvania,  about  latitude  41°  20',  and  at  an  elevation  of  about 
2000  feet  above  tide. 


December  17. 
The  President,  Dr.  Rusciienberger,  In  the  chair. 
Forty-one  members  present. 

A  paper,  entitled  "Morpholog}'  of  the  Limbs  of  Amphiuma, 
and  the  probable  Synonymy  of  the  Species,"  by  John  A.  llj^der, 
was  presented  for  publication. 

The  deaths  of  Eli  Geddings,  M.D.,  a  correspondent,  and  Samuel 
J.  Reeves,  a  member,  were  announced. 

The  Publication  Committee  reported  in  favor  of  the  publication 
of  the  following  papers  in  the  Journal  of  the  Academj^: — 

"  Descriptions  of  new  species  of  fossils  from  the  Pliocene  Clay 
Beds  between  Limon  and  Moen,  Costa  Rica,  together  with  notes 
on  previously  known  species  from  there,  and  elsewhere  in  the 
Caribbean  Area."     By  Wm.  M.  Gabb. 

"  Descriptions  of  Caribbean  Miocene  Fossils "  By  Wm.  M. 
Gabb. 


December  24. 

The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Fifteen  persons  present. 

A  paper,  entitled,  ^'  On  the  Land  Shells  of  the  Mexican  Island 
of  Guadaloupe,  collected  by  Dr.  E.  Palmer,"  by  Wm.  G.  Binney, 
was  presented  for  publication. 
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c&refullr  matrjre*!  pUn  to  )«e  realized  ander  compeCeDt  dircctiofi« 
all  i:^  depar.menU.  we  may  reasonab2v  conjectare,  won  Id  hmve 
\M:eu  provi*ie<l  for  alike.  Or.  had  there  l*een  at  the  comineDceiiieDt 
of  tbe  formation  of  thin  nmseum  hv  iDdirWhial  coot ribotor»,  each 
accord in'^  to  lii->  ta<»te  or  o(»portiinitv.  a  curators*  fund  applicahle 
to  tiie  purcita*»e  of  ^|»ecimens  reqiiireil  in  the  repreaen tattoo  of  a 
cinsb  or  order,  there  would  be  no  inequality  in  the  seferal  depart- 
loetit^i  noticeable  at  this  time.  And  it  ^eems  not  extraragaot  to 
%uit\ffp**e  th.nt  the  creation  of  a  curators*  fund  at  this  time  would 
furhi*»h  the  men  us  to  MippU'  all  deficiem-ies  in  tJie  courae  of  a  few 
years. 

A  museum,  according  to  the  si^iScance  of  the  term,  is  a 
place  of  instruction.  To  render  it  etfi'Ctive  to  thiseml  all  the  col- 
lections in  it  are  required  to  lie  arranged  according  to  the  accepted 
aystemft  of  classification,  and  all  the  specimens  illustrative  of  the 
claf»s.  order,  or  family  to  which  they  belong,  to  lie  appropriately 
locate<l  as  far  as  pnicticable  in  an  unbroken,  continuous  series,  so 
that  their  relations  may  be  rea«lily  ol>served. 

This  is  illustniteil  in  the  cabinet  of  minerals,  which  has  been 
arranged  in  accordn^ice  with  an  accepte<l  system  of  classiAcation 
base<l  on  composition.  A  student,  by  the  aid  of  Dana*s  Manual 
of  Mint-ralogy^  may  follow  the  arrangement  from  beginning  to 
the  eml. 

An<l  with  the  assistance  of  Gray's  Manual^  a  student  may  loam 
the  acc*epted  syHiem  of  clnssification  f>f  plants  in  the  lK)tanical 
collections  of  the  Academy,  which  are  now  so  far  arranged  as  to 
be  available  for  study,  thanks  to  the  s|K>ntaiK*ous  labors  of  botani- 
cal experts  of  the  Society. 

But  want  of  space  has  rendered  such  uniform  arrangement  of 
some  of  the  other  collections  impracticable.  The  mollusca,  for 
exantplc,  which  are  mostly  represented  only  by  their  shells,  cannot 
l)e  an  Aiiged  in  a  uniform  Si*ries,  including  the  soft  parts  of  the 
animals  which  are  necessarily  preserved  in  alcohol,  unless  waxen 
or  pnjpttT  marhi'  mo<1els  of  them  were  sul>stituted  in  their  place, 
a  subntitution  which  isex)>ensive  and  unattainable  without  mone^*. 

Want  of  space  is  an  insurmountable  barrier  to  the  location  of 
the  mamnials,  large  and  small,  in  an  unbroken  series  according  to 
a  Hysteui  of  classification,  each  in  its  relative  iK>sition,  even  if  it 
were  es^^Mitial  thai  mastodons  and  mice  should  stand  on  the  same 
line  of  view. 
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Percentage  composition, 

CaO  =  33.50    requires    00^  =  25.49 
U,03  =  31.63  ''  ''    =    4.83 

H..0  =    6.53  

CO,  =  29.34  (differeuce)  00,=  30.33  (calculated). 

100.00 

CaCOa  :  U,CO,  :  H.O  =  5.3  :  1  :  3.3 

or,        CaiU.CeO.^  -f  3H.p. 

Qualitatively  this  mineral  is  identical  with  Liebigite^  but  the 
ratio  and  the  percentage  of  water  is  very  different.  Liebigite 
has  a  fine  green  color.  Yoglite  is  green  likewise,  contains  copper, 
and  has  twice  the  quantity  of  water. 

Thus:  Liebigite  =  CaU,C,0,  4-  20H.O 
Voglite  =  Cu,Ca,UAPifl  +  1411.0 
Randite    =         Ca5U.,C60,o  +     3H.;0 

The  name  is  proposed  in  honor  of  Mr.  Theo.  D.  Rand,  of  Phila- 
delphia, who  mentioned  some  qualitative  tests  with  this  mineral  to 
the  author  some  two  3'ears  since.  The  specimens  were  obtained 
from  Dr.  A.  E.  Foote.  It  is  self-evident  that  further  examination, 
with  a  more  liberal  supply  of  material,  is  needed  to  establish  this 
mineral  thoroughly  as  a  new  species. 


27 


,cs^*^^''\  .^e^teo. 


•'-n:;  ^-o  c»«  -  <*'  «ri;°^  >t  s-^ " 
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Thanks  to  the  generosity  and  public  spirit  of  Mr.  I:  V.  Wil- 
liamson and  the  late  Dr.  Thomas  B.  Wilson,  a  library  fund  has 
been  established  which  is  sufficient  to  procure  almost  all  new  and 
current  publications;  though  not  enough  to  supply  every  standard 
work  which  naturalists  may  desire  to  consult.  It  may  be  said, 
however,  that  it  assures  a  continuous  increase  of  the  library  at  a 
rate  of  about  five  hundred  volumes  a  vear. 

.  An  adequate  publication  fun<l  is  ver}'  much  needed.     Including 
the  bequests  of  Mrs.  Elizabeth  P.  Stott,  Augustus  E.  Jessup,  and 
Isaac  Barton,  the  total  income  applicable  to  publication  is  about 
$700. 

It  is  believed  that  the  prosperty  of  the  Academy  depends  largely 
on  its  publications,  and  without  them  it  would  be  unknown  and 
virtually  cease  to  exist  in  a  scientific  sense.  They  constitute  a 
bond  of  relationship  with  societies  engaged  in  like  pursuits  in  all 
parts  of  the  world  and  make  the  Academy  known  to  them  and  them 
to  the  Academy.  Indeed  the  Journal  and  Proceedings  are  the 
vocal  organs  of  the  Society  through  the  functions  of  which  it  holds 
communication  with  the  naturalists  in  all  civilized  countries.  Con- 
sisting chiefly  of  records  of  discoveries  in  natural  science  made  by 
members  of  the  Society,  the}'  contribute  to  the  history  of  scientific 
progress.  The  respectability  of  the  Academy  is  measurably  de- 
pendent on  the  importance  of  the  discoveries  announced  in  these 
publications;  and  their  quality  is  the  criterion  of  the  Academy's 
scientific  character  at  home  and  abroad.  Their  value  and  import- 
ance cannot  be  precisely  reckoned  in  money's  worth.  The}'  en- 
courage students  to  labor,  for  it  may  be  safely  conjectured  that 
few  would  engage  in  original  investigations  without  assurance  of  a 
way  to  make  known  their  discoveries  to  the  scientific  world. 

Besides,  they  bring  to  the  library  very  essential  and  important 
additions.  During  the  past  3'ear  the  Academ}'  has  received  in 
exchange  periodicals  and  serials  from  45  editors  and  from  240 
societies,  or  285  publications,  which,  if  the  Academy  ceased  to 
publish,  could  not  be  procured  for  less  than  about  $1400. 

The  Publication  Committee  carefully  scrutinizes  all  expendi- 
tures, and  spares  no  pains  to  secure  economy  in  the  execution  of 
the  work  assigned  to  it.  Important  communications  are  some- 
times rejected  solel}*^  for  want  of  means  to  publish  them.  Some 
authors  contribute  the  plates   necessary  to   illustrate   their  de- 
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proof  construction  is  less  now  than  it  was  when  the  comer-stone 
of  this  building  was  laid,  the  aggregate  sum  necessary  to  be  raiseil 
will  be  proportionately'  less. 

The  obstacle  in  the  way  of  this  enterprise  is  not  in  want  of 
ability  in  the  community  to  accomplish  it  in  spite  of  its  great 
cost,  but  in  the  indifference  of  the  public  generally  to  the  progress 
of  scientific  pursuits  among  us.  It  is  probable  that  the  existence 
of  the  Acadcm}'  is  unknown  to  thousands  of  our  citizens;  and  of 
those  who  arc  aware  of  its  existence  thousands  have  never  lieen 
inside  of  its  doors,  although  it  is  among  the  institutions  in  the 
prosi>erity  of  which  intelligent  Philadelphians  are  supposed  to  be 
interested. 

The  value  of  knowledge  of  natural  objects,  and  of  the  laws 
which  control  their  structure  and  relations,  is  duly  appreciate<l 
chiefly  by  naturalists  and  students  of  nature;  those  of  the  popu- 
lation who  are  engaged  in  the  numerous  avocations  affiliated  more 
or  less  closely  with  commerce,  the  useful  arts,  including  arcbi* 
tecture  and  manufactures  of  all  kinds,  are  generally  heedless  of 
this  kind  of  information.  The}'  are  mostly  allured  to  the  imi- 
tative and  decorative  arts,  painting,  sculpture,  music,  the  drama, 
of  various  grades  of  qualit}'.  To  persons  of  these  classes,  who 
constitute  the  great  mnjorit}'  of  the  population,  and  include  most 
of  the  opulent  people  of  the  city,  natural  science  is  unattractive. 
They  regard  the  pursuits  of  naturalists  to  be  merely  the  harmless, 
dull,  uninteresting  amusements  of  stupid  people;  and  some  look 
upon  their  labors  as  dangerous  to  religious  belief:  an  erroneous 
notion,  which  reminds  us  of  the  famous  trial  which  took  place 
at  Athens  more  than  twenty-two  centuries  ago.  The  Athenian 
judges  found  their  fellow-citizen  Socrates,  the  wisest  man  of  his 
day,  guilty  **or  busying  himself  with  pr^'ing  into  things  under 
the  earth  and  in  the  heavens,  and  making  the  worse  api>ear  the 
better  reason,  and  teaching  the  same  to  others;  and  of  not  l)e- 
lieving  in  the  gods  acknowledged  by  the  state,  but  in  other  new 
divinities,*'  and  put  him  to  death. 

The  spirit  manifested  b}'  those  Athenian  judges  has  not  entirely 
disappeared.  The  same  intolerance  of  investigation  of  natural 
things,  for  the  sake  of  ascertaining  truth,  has  existed  in  the  |K)pu- 
lar  mind  from  the  da^'s  of  Socrates  to  the  present,  though  now 
vastly  abated  and  restrained. 

The  most  prominent  wants  of  the  Academy  and  the  obstacles 
to  their  removal  have  l>een  stated,  not  in  ex(>ectation  that  tbey 
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be  sufficient  to  defray  the  current  expenses  for  salaries,  warming, 
ligliting,  freight,  postage,  stationer}',  etc.,  even  after  the  comple- 
tion of  the  edifice. 

Attention  is  respectfiill}'^  invited  to  the  necessity'  of  establishing 
a  curators*  or  museum  fund  of  five  or  six  hundred  dollars  a  3'ear, 
to  be  expended  for  mounting,  properly  displaying,  and  preserving 
objects  in  the  various  collections,  and  procuring  whatever  ma}'  be 
necessary  to  their  completeness. 

Fees  of  initiation  and  life-membership  might  be  appropriated 
to  this  purpose.  In  the  course  of  a  few  years  the  amount  neces- 
sary to  create  the  fund  required  would  be  accumulated,  and  then 
those  same  resources  could  be  made  available  for  some  other  ne- 
cessity. 

Deficiencies  and  defects  now  noticeable  in  the  museum  are  in  a 
great  degree  fairly  ascribable  to  the  want  of  a  curators'  fund.  A 
brief  reference  to  its  present  aspect  may  possibl}'  make  this  ap- 
parent. 

The  museum  is  the  aggregate  of  gifts  received  in  the  course  of 
the  past  sixty-six  years  from  very  many  generous  persons,  some 
giving  one  or  more  specimens  and  some  entire  special  collections. 
Those  departments  having  numerous  and  enthusiastic  votaries 
have  grown  greatly,  while  those  which  have  attracted  compara- 
tively few  students  are  very  slenderly  furnished.  This  inequality 
of  representation  of  the  several  classes  of  objects  is  inevitable  in 
this  museum,  which  originated  in  and  is  entirely  dependent  upon 
individual  bounty  for  its  formation  ;  and,  until  within  the  past 
three  years,  upon  unpaid  labor  exclusively  for  its  arrangement, 
and  the  suitably  mounting  and  display  of  specimens.  Yet,  in 
spite  of  a  want  of  sufficient  means  for  the  purpose,  the.  thousands 
of  valuable  and  rare  objects  collected  here  are  carefull}'  protected 
against  the  ordinary  causes  of  deterioration  and  loss.  Fragile 
and  perishable  specimens,  which  were  presented  more  than  sixty 
years  ago,  are  still  quite  perfect.  The  richness  of  some  of  the 
collections  in  unique  and  type  specimens,  placed  here  from  time 
to  time  since  the  early  da>s  of  the  institution,  is  well  known.  In 
this  connection  no  complaint  can  l>e  reasonably  made.  No  pains 
have  been  spared  to  secure  the  preservation  of  specimens  placed 
in  charge  of  the  curators,  and  no  loss  can  be  fairly  ascribed  to 
their  want  of  attention  or  care. 

Had  there  been  power  at  the  outset  to  form  a  museum  on  a 
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REPORT  OF  THE  RECORDING  SECRETARY. 

The  Recording  Secretary  respectfully  reports  that  (hiring  the 
year  ending  Nov.  30,  18T8,  twenty-eight  menil)er8  and  thirty-two 
correspondents  liave  been  electe<l. 

The  foHowing  raeml)er8  have  resigned:  S.  L.  Shober,  A.  R. 
Hall,  (f.  Schwartz,  and  R.  M.  Girvin. 

The  deaths  of  sixteen  members,  and  eleven  correspon<lents, 
whose  names  have  been  published  in  the  current  proceedings,  have 
been  announced. 

Thirty-two  papers  liave  been  presented  for  publication  as  follows: 
E.  Gohlsrailh  3,  Jacob  Eunis  2,  E.  T.  Cresson  2,  J.  A.  Ryder  2, 
Drs.  Elliot  Coues  and  H.  C.  Yarrow  2,  Rev.  II  C.  McCook  2,  Wm. 
M.  Gabb  2,  C.  A.  White  1,  Geo.  A.  Koenig  1,  Wm.  C.  Stevenson, 
Jr.  I,  J.  S.  Kingsley  1,  B.  W.  Harton  1,  J.  II.  McQuillen,  !, 
Charles  Wachsmuth  and  Frank  Springer  1,  Alpheus  Hyatt  !, 
Wm.  G.  Mazyck  an<l  A.  W.  Vogdes  1,  James  Lewis  1,  T.  II. 
Streets  1,  II.  C.  Chapman  1,  Theo.  I).  Rand  1,  Victor  W.  Lyon 
1,  R.  E.  C.  Stearns  1,  l)i*8.  Wm    II.  Green  and  A.  J.  Parker  1. 

Twenty-five  of  these  papers  have  l)een  printed  in  the  Proree*!- 
inpH,  four  have  been  withdrawn,  Hud  one  remains  to  be  rep<»rte<I 
upon.  The  Publication  Committee  has  recommende<I  the  publicn- 
tion  of  the  two  papers  by  the  late  Wm.  M.  (labb,  in  the  Journal 
of  the  Academv.  'I'hev  will  form  a  valuable  contribution  to  the 
geoloffv  of  the  Carribean  area. 

»Seventy-nine  pages  of  ihe  Procee<lings  for  1S77,  and  three  bun- 
and  twenty-eight  for  1S78,  have  been  publishetl ;  the  volume  for 
the  year  will  be  illustrate<l  by  seven  lithographic  plates. 

Verbal  communications  have  been  made  by  Messrs.  McCook, 
Leidy,  Martindale,  Meehan,  Redfield,  Ryder,  Koenig,  Md^uillen, 
Alh'u,  Lewis,  Horn,  Hunt,  Goldsmith,  Hnrk,  Rothrock,  Kelly, 
Eiinis,  A.  J.  Parker,  Wharton.  Willcox,  Lelfman,  Foote,  Chatard, 
Wflls,  Janeway,  Fonl,  Tryon,  Potts,  Evarln,  Benjamin,  Habfe- 
man,  BarU'ck,  Chapman,  Canby,  and  .Vxliburner.  Experience  has 
shown  that  if  the  secretary  were  enable<l  to  announce  in  advance 
the  (M)iniunnications  to  l»e  made  at  each  meeting,  it  wouhl  havt» 
the  effiM't  of  largely  increasing  the  attendance.  Reports  of  all  the 
communications  of  interest  have  regularly  appeared  in  several  of 
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It  will  be  admitted  by  all  that  tlie  museum  is  excessively 
crowded.  Af  least  one-third  of  the  cases  on  the  Wilson  gnllcry 
might  be  taken  awa}-,  and  then  at.least  one-half  of  the  birds  could 
be  removed  from  the  remaining  cases  advantageously  to  the  ap- 
pearance of  the  museum,  as  well  to  those  taking  first  lessons  in 
ornithology.  At  present  this  vast  collection  of  birds  is  rather 
stowed  than  di8pla3'ed  in  the  cases. 

One-tenth  of  the  number  of  mounted  birds  judiciously  selected 
and  artistically  arranged  to  occupy  all  the  cases  in  which  the 
twenty-six  thousand  specimens  are  now  stowed — almost  like 
things  in  a  ship — would  seem  to  general  observers  a  more  attrac- 
tive and  complete  collection  than  it  is  at  present.  Ornithologists, 
however,  for  whose  benefit  the  late  Dr.  Thomas  B.  Wilson  devoted 
so  much  care  and  money  to  enlarge  the  Academy's  collection  of 
birds,  regard  the  numerous  representatives  of  each  species  in  it  to 
be  a  prominent  feature  of  its  value  which  distinguishes  it  among 
the  most  complete  in  the  world.  Good  faith  and  respectful  re- 
membrance of  Dr.  Wilson's  bounty  require  that  the  Academy 
should  preserve  it  and  endeavor  to  i)rovide  more  space  for  its 
accommodation  rather  than  withdraw  specimens  from  the  collec- 
tion until  it  suitably  fits  the  room  given  to  it  now. 

Classification  of  objects  and  arrangement  of  them  change  under 
the  influence  of  experience  and  scientific  progress;  and  architec- 
tural construction  and  limited  space  may  compel  separation  of 
affiliated  collections  and  the  location  of  parts  of  them  in  the 
museum  out  of  their  appropriate  place  in  the  accepted  system  of 
classification.  Such  disiilacements  may  be  admitted  to  be  blem- 
ishes in  the  arrangement  of  a  museum  without  admitting  that  they 
are  not  excusable  for  reasons  just  stated.  Such  unavoidable 
defects  of  arrangement  do  not  lessen  the  usefulness  of  the  museum 
to  students. 

The  continuous  increase  of  the  collections  indicates  that  the 
building  should  be  completed  as  soon  as  practicable.  An  appli- 
cation made  to  the  Legislature  of  the  State  for  aid  in  this  con- 
nection failed.  The  committee  of  the  Academy  charged  with 
the  subject  reported  substantial!}',  January  22,  1878,  that  it  was 
nnadvisable  to  press  the  matter  further  at  that  time  and  was  dis- 
charged. 

During  the  past  year  valuable  additions  to  the  collections  have 
been  made.    Specimens  pertinent  to  ethnics  have  become  so  numer- 
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REPORT  OF  THE  LIBRARIAN. 

The  additions  to  the  lihniry  during  tlie  last  six  years  have  \yeen 
steadily  increasinu:,  the  number  received  and  recortled  durin^;  the 
twelve  months  ending  Nov.  30, 1878,  being  2946, or  248  more  than 
were  received  in  1877,  and  more  than  double  the  number  received 
in  1873. 

Of  these  accessions  477  were  volumes,  2344  pamphlets  and  part 
of  periodicals,  and  125  maps,  engravings,  photographs,  etc.;  2169 
were  octavos,  571)  quartos,  dV2  folios,  and  11  duodecimos. 

They  wei*e  derived  from  the  following  sources: — 


Socielies 1203  '  Bureau  of  Education       .     .     . 

Editonj 67r» '  Jos.  Leidy 

Isaiah  V.  Williamson  Fund      .  526    Pennsylvania  Board  of  Centen- 

Authors 101        nial  Managers 

Wilson  Pun<l 93    Xetherland    Centennial    Com- 

Dr.  Robert  Bridges     ....      67       mission 

War  Department 53    Indian  Museum 

Geolos;ical  Survey  of  New  Zea-  James  M.  Mujijraw       .... 

land 29    Geo.  W.  Cliilds 

Puhlishers 21    Council   of  the   City  of  Man- 


Department  of  the  Interior 

C<marroe  Fund        

Geolo>:icHl  Survey  of  India 

J.  11.  Rrdfleld 

En^ine«T  Department,  U.  S.  A. 
Geolojijical  Survey  of  Pennsyl- 

vaniH 

Minister    of     Public     Works, 

France 5 

Tn*ahury  De|>artment      .     .     . 

A.  J.  Parker 

East  Indian  < Government     .     . 

Wm.  S.  Vaux 

(Seoln-rical  Survey  of  Canada  . 

T.  H.  IVale 

Trusters  of   New   York  State 

Library       

Heirs  of  Dr.  Jus.  Carson     .     . 


19       Chester 

18   John  8.  Haines 

11    Smithsonian  Institution  .     .     . 
9    Department  of  Agriculture 

6   S.  S.  Ilaldeman 

Allen  B.  Lemmon 

6    C.  F.  Parker 

Pennsylvania   Board  of  Agri- 
culture   

5    Mrs.  Gabb 

8    T.  C.  Chaml>eriain      .... 
8    Commissioners   of    Fairmount 

3       Park 

R.  J.  L.  Guppy 

Department    of     Marine    and 

Fisheries,  Canada    .... 

Mariano  Barcena 


3 
8 


o 
2 


The}'  were  divided  as  follows: — 

Journals 2057  Voyages  and  Travels 

(ieology 266  Ornithology   . 

Botanv UK)  Medicine  .     . 

(Jtnrral  Natural  History      .     .  98  Chemistry      . 

Conchology 61  Agriculture    . 

AnihroiM>logy     ......  52  Entomology  . 

Anatomy  and  Physiology     .     .  46  Physical  Science 

History 44  Ichthyology  .    . 


9 
2 

3 

9 


40 
29 
21 
17 
17 
15 
14 
14 
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great  general  collection  and  a  large  and  appropriate  library,  their 
value  is  enhanced. 

Earnest  desire  to  realize,  without  loss  of  time,  plans  devised  for 
benevolent  purposes,  may  lead  to  the  adoption  of  measures  which 
exijeriencc  will  prove  to  have  been  unwise. 

Assuming  it  to  have  been  admitted  that  the  building  should  be 
finished,  a  question  for  the  Academy  to  decide  is  whether  it  is 
prudent  to  accept  the  inconveniences  and  losses  incident  to  delay, 
and  rely  exclusively  on  the  benefactions  of  intelligent  and  gene- 
rous citizens  to  complete  the  work  which  they  have  so  admirably 
begun,  rather  than  seek  an  appropriation  from  the  Stale  treasury, 
which  may  be  obtained,  if  at  all,  under  conditions  that  ma}'  prove 
to  be  embarrassing  or  unsatisfactory  hereafter. 

Similar  institutions  are  largely  assisted  from  the  public  treasu- 
ries of  the  States  in  which  they  are.  The  Congress  of  the  United 
States  appropriates  annually  $20,000  to  support  the  National 
Museum  at  Washington  under  the  direction  of  the  Smithsonian 
Institution.  The  Legislature  of  New  York  annually  votes  as 
much  to  support  the  State  Museum  at  Albany,  and  it  has  appro* 
priated  nearly  three-quarters  of  a  million  of  ^lollars  towards  erect- 
ing a  suitable  building  in  the  city  of  New  York  for  the  American 
Museum;  and  the  Legislature  of  Massachusetts  has  voted  more 
than  a  quarter  of  a  million  to  aid  the  Museum  of  Comparative 
Zoology  of  Cambridge. 

With  such  precedents  in  view,  and  considering  that  the  Academy 
is  eminently  charitable  in  all  its  uses  and  purposes  and  educational 
in  its  character,  and  that  all  the  work  of  its  members  is  gratuitous, 
the  w^orthiness  of  the  Society  to  liberal  and  substantial  aid  from 
the  State  is  scarcely  to  be  doubted. 

At  this  time  the  building  fund  consists  of  only  $2344.  More 
than  a  hundred  times  this  sum  is  probably  needed 

The  prospect  of  completing  the  building  through  the  bounty  of 
individuals  within  a  reasonable  time  is  not  now  encouraging,  but 
may  not  be  absolutely  hopeless. 

It  is  unfortunately  true  that  the  stagnation  of  business  generally 
during  the  past  three  or  four  years  has  reduced  incomes,  and  the 
times  are  not  propitious  to  obtain  such  large  contributions  as  were 
generously  bestowed  in  the  early  days  of  this  enter[)ri8e,  but  it  is 
also  probably  true  that  the  proportion  of  well-to-do  and  opulent 
citizens  of  liberal  disposition  is  unchanged.  Some  may  be  found 
willing  to  give  substantial  aid  to  the  work ;  and,  as  the  cost  of  fire- 
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REPORT  OF  THE  CURATORS. 

The  Curators  report  that  the  Museum  of  the  Academy  con- 
tinues in  good  state  of  i)reservation,  and  has  steadily  advanced  in 
orderly  arrangement,  lahelling,  numbering,  and  cataloguing. 
While  such  is  the  case  we  take  the  opportunity  of  directing  atton- 
tion  to  what  niav  l)e  viewed  as  a  serious  defect  in  our  otherwise 
valuable  museum,  one  which  greatly  narrows  its  usefulness.  We 
allude  to  the  inequality  of  our  collections,  the  incomplete  condi- 
tion, and  almost  apparent  exclusion  of  certain  departments,  while 
others  are  so  richl}'  or  even  excessively  represented.  This  state 
of  things  which  we  greatly  regret  is  in  a  measure  due  to  una- 
voidable circumstances.  Notwithstanding  the  main  objtH.'t  thc^ 
Academy  has  had  in  view  in  forming  and  maintaining  a  museum, 
it  has  never  had  the  means  to  establish  it  in  such  a  way  as  to 
illustrate  all  classes,  orders,  and  families  of  natural  history*.  The 
museum  has  grown  almost  entirely  through  the  giti  of  its  mem- 
bers and  friends,  of  specimens  and  collections  of  s|)ecimens  acci- 
dentally picked  up  or  sought  as  the  favorites  of  collectors.  While 
we  have  thus  become  greatly  enriched  in  objects  of  more  conspicu- 
ous charact^'r,  we  have  received  comparatively  few  of  the  things  of 
less  general  interest,  though  of  great  proportionate  value  to  the 
completion  of  the  whole  natural  series.  An  attendant  evil  on  tlii« 
mode  of  growth  of  our  museum,  is  that  the  means  raise<l  by  the 
Academy  through  the  generosity  of  its  members  and  patrons  have 
been  insnllicient  to  provide  accommodation  for  the  collections, 
except  in  a  crowded  and  disjointed  condition  unfavorable  for  ex- 
hil>ition  and  study.  Now  that  we  have  the  more  favorite  <lepart- 
ments  of  natural  history  so  well  represented,  we  are  hopeful  thai 
the  Academy  may  be  able  to  induce  its  friends  to  place  sufficient 
m(*ans  at  the  disposal  of  the  Curators,  to  make  purchases,  ad 
opportunities  may  present,  of  such  objects  as  shall  be  re(pHre<l  to 
render  the  nuiHeum  complete,  and  illustrate  all  departments  of 
l>oth  organic  and  inorganic  nature.  For  this  purpose  compara- 
tively little  means  are  retpiired,  even  the  sum  annually  of  $500 
for  half  a  dozen  years,  would  go  very  far  towards  giving  the 
museum  that  com[)lcteness  which  we  feel  is  so  desirable  to  enable 
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may  be  very  soon  supplied,  but  under  a  belief  that  it  is  proper 
that  members  should  be  informed  of  their  nature,  in  order  that 
they  may  be  considered,  and  such  measures  as  in  their  judgment 
may  seem  expedient  be  adopted. 

The  annual  reports  of  the  curators,  of  the  treasurer,  of  the 
secretaries,  librarian,  and  several  sections,  show  the  progress  of 
the  Society  during  the  year. 

Professor  J.  Gibhons  Hunt  is  delivering  a  course  of  very  inter- 
esting and  instructive  lectures  before  the  Biological  and  Micro- 
scopical Section,  on  the  use  of  the  microscope  in  the  study  of 
cryptogamic  botany.  They  are  heard  with  great  pleasure.  The 
course  was  commenced  in  October,  and  will  be  continued  until 
April  or  Mslj  next. 

The  number  of  persons  who  consult  the  library,  it  is  believed, 
has  increased  very  much. 

The  average  attendance  at  the  stated  meetings  of  the  Academy 
is  32  ;  but  only  about  4500  persons  have  visited  the  museum 
through  the  year.  This  fact  suggests  that  in  this  city's  population 
of  800,000,  the  taste  for  natural  history  is  not  very  general,  and 
that  the  uninstructed  man  here,  as  well  as  everywhere,  is  more 
interested  in  viewing  specimens  of  his  own  genus  and  represen- 
tation of  their  exploits  by  artists  and  poets  than  in  samples  of 
any  other  part  of  the  creation.  A  museum  which  contains  repre- 
sentatives of  almost  every  kind  of  bird  and  shell  in  the  whole 
world,  besides  extensive  collections  in  all  departments  of  natural 
history,  it  is  supposed,  should  be  attractive  to  great  numbers  of 
people ;  but  experience  shows  that  only  those  who  are  intelli- 
gently curious  find  the  pleasure  of  visiting  it  worth  the  ten  cent 
fee  of  admission. 

Let  us  not  be  discouraged  by  this  experience.  The  importance 
of  special  knowledge  is  slowly  recognized  The  proportion  of 
educated  and  cultivated  people  in  the  city's  population  is  very 
much  greater  now  than  it  was  a  century  ago,  and  among  them  the 
value  of  all  the  natural  sciences  is  more  widely  and  justly  appre- 
ciated. It  is  more  generally  believed  that  seeking  to  know  pre- 
cisely what  is  knowable  in  any  and  every  direction  is  of  interest 
and  value  to  the  community,  and  that  such  pursuits  are  worthy 
of  substantial  encouragement. 

The  whole  is  respectfully  submitted, 

W.  S.  W.  RUSCHENBERQER, 

President. 
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rius,  2  Soi'cx  Coopcri,  Ilesperomya  Iciicogfister,  2  11.  leucopiis,  3 
do.  var.  sonoriensis,  EvotomyB  rutilus,  2  Arvicola  austcrus,  Perog- 
nathus  hispid  us,  from  Fort  Sisseton,  Dakota,  Dr.  C.  E.  Mc- 
Chesney,  U.  S.  A.  Nine  skulls  anil  skins  of  Aluatta  palliatay 
Cebus  hypolcuous,  Sapajou  inelanochir,  Fells  inaragaya,  Dico> 
t^Mes  torquatus,  D.  lahiatus,  2  Cervus,  Arctopitliccus  castanei- 
ceps,  and  Tapirus,  from  Costa  Rica,  Wm.  M.  Gabb.  Mounted 
skeleton  of  Hat  Kangaroo,  Joseph  Jeanes.  Belideus  flaviventer, 
Philadelphia  Zoological  Society.  Three  skulls  and  skin  of  a 
squirrel,  Wyoming,  Dr.  J.  Van  A.  Carter.  Tooth  of  sperm  wbale. 
Dr.  Isaac  Lea. 

JUnl^f. — A  young  male  Bald  Eagle,  presented  by  George  M. 
Tatham.  Nest  and  eggs  of  the  Snowbird,  Giles  Co.,  Va.,  Dr.  IL 
Haupt,  Jr.  Six  bird  skins  from  Brazil,  Mr.  Sarmiento.  Kgga 
of  Penelope  graj'i,  Geo.  Pavonarius.  Nests  of  American  Gold- 
finch and  Indigo  birds,  J.  O.  Shimmel. 

Reptiles  and  Fishes. — Two  Jacare,  Thrasops  ahaetulla  and  Elaps, 
from  Brazil,  Mr.  Evans.  Two  jars  of  snakes,  from  Alabama, 
Dr.  Joseph  K.  Corson.  Skin  of  Boa,  from  Brazil,  Mr.  Sarmiento. 
Two  Ophibolus  doliatus,  S.  P.  Monks.  Shed  skin  of  Coluber,  John 
A.  K rider.  Tropidonotus  leberis,  U.  C.  Davis.  Limb  l>one8  of 
the  Leather  Turtle,  New  Jersey,  John  Ford.- 

Twenty-seven  l)ottle8  with  Hshes,  etc.,  obtained  during  a  cruise 
of  the  U.  S.  ship  Portsmouth,  lS72-7o,  in  the  Pacific;  also  a  mi- 
nute Balloon  Fish  from  the  Pacific,  presented  by  Dr.  W.  H.Jones. 
U.  S.  N.  Amphioxus  lanceolatus,  from  Mediterranean,  Dr.  H.  E. 
Evarts.  Young  Shark,  Pacific,  Mr.  W.  M.  Rodes,  Chief  Engi- 
neer U.S.  Coast  Survey.  Butfalo  Fish,  Ouachita  River,  Ark., 
Dr.  G.  W.  Lawrence.  Flops  saurus  and  Echoneis  remora,  from 
Atlantic,  .Mr.  Holbrook.  Two  bottles  of  fishes,  ALiska,  Dr.  Ge<». 
II.  Horn.     Dental  apparatus  of  Zygf>bates  jussieu,  Dr.  Isaac  Lea. 

Mnlliink's. — A  bottle  of  Ascidians,  New  York  harl>or,  prescut^^d 
bv  Dr.  Georjje  H.  Horn. 

Articulates. — Twenty -seven  bottles  minute  Crustaceans,  etc, 
dredged  in  the  Pacific,  during  a  cruise  of  the  Portsmouth,  LS7:i- 
7n,  presented  by  Dr.  \V.  11.  Jones,  \1,  S.  N.  Twenty-one  species 
Crusinceans  dredge<l  otf  the  coast  of  Massachusetts,  presented  by 
Dr.  T.  H.  Streets. 

Thclyphonus  giganteus,  Florida,  Dr.  J.  H.  Janeway,  U.  S.  A. 
Large  Scolopendra  obtained  living  in  this  city,  and  probably  iu* 
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the  morning  papers,  with,  it  is  believed,  the  effect  of  increasing 
the  popular  interest  in  the  Society. 

Dr.  C.  N.  Peirce  was  elected  on  Jan.  29  to  fill  a  vacancy  in  the 
Council  made  by  the  election  of  Dr.  11.  S.  Kenderdine  as  Curator. 

Three  members  of  the  Finance  Committee  only  having  been 
elected  at  tlie  annual  meeting,  Messrs.  S.  Fisher  Corlies  and  C.  S. 
Bement  were  elected  on  Jan.  29  to  complete  the  number  required 
by  the  bj'-laws. 

Art.  I.,  Chap.  XII.  of  the  by-laws  was  amended  by  substituting 
the  words  "  at  its  first  meetinoj"  for  the  words  ^'  at  the  meetinor  in 
January." 

Edw.  J.  Nolan, 
Hecording  Secretary, 

REPORT  OF  THE   CORRESPONDING  SECRETARY. 

The  Corresponding  Secretary  begs  leave  to  present  the  follow- 
ing report  of  the  business  of  his  office  during  the  year  ending 
Nov.  30,  18Y8. 

During  the  year  thirty-two  correspondents  have  been  elected, 
all  of  whom  have  been  notified. 

Letters  have  been  received  from  corresponding  societies  or 
other  institutions  transmitting  their  publications  or  acknowledg- 
ing the  receipt  of  those  of  the  Academ}^  numbering  105. 

Miscellaneous,  individual,  and  circular  letters,  13. 

Letters  from  correspondents  acknowledging  election,  60. 

During  the  year  numerous  letters  of  a  nature  too  trivial  to  be 
read  before  the  Academy  have  been  received,  and  many  answered. 
These,  for  the  most  part,  have  been  from  persons  who  are  igno- 
rant of  the  objects  of  the  Academy,  or  who  offer  for  sale  unde- 
sirable objects. 

In  addition  to  letters,  numerous  pamphlets  or  books,  and  some 
manuscripts  for  publication,  have  been  received,  the  former  have 
been  handed  to  the  librarian,  and  the  latter  read  before  the 
Ac'ademy. 

Respectfully  submitted, 

Geo.  H.  Horn,  M.D., 

Corresponding  Secretary, 
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hea(l-<lrcs8,  skin  pouch,  Cassava  grater,  three  native  baskets,  one 
used  for  carrying  children, etc., on  the  back, from  British  Guiana; 
two  marten  skins,  dressed  by  the  Utc  Indians,  from  Colorado ; 
stone  a<1ze,  with  carved  handle.  New  Zealand ;  do.  Hawaii,  Sand* 
wich  Islands ;  rattles,'^  Shak-shak,"  use<l  by  the  Caribs  in  dancing, 
paddle,  used  also  as  war  club  and  seat,  sandals,  and  carved  rattles, 
from  British  (luiana;  shield  of  ^^  Roaring  Bull,"  a  Comanche  chief, 
scalp  of  a  Comanche  Indian,  do.  of  a  Modoc  Indian,  tannefl  squirrel 
skin,  Idaho;  saddle-blanket,  made  by  the  Navajo  Indians  of  nor- 
thern New  Mexico ;  feather  head-dress,  of  the  Macusi  Indians,  of 
British  Guiana ;  boat  with  open  ends,  used  to  navigate  dangerous 
rivers,  made  of  a  single  piece  of  hark,  by  the  Accawois  tribe  of 
Indians,  British  Guiana;  a  collection  of  the  manufactures  of  the 
Indians  of  British  Guiana,  consisting  of  two  fans,  two  wicker 
trays,  two  baskets,  Matapi,  or  Cassava  squeezer,  three  bark  shoes, 
sail  of  the  pith  of  the  Ite  palm,  maquami,  or  whips,  bow,  and 
stone-pointed  arrows,  blow-gun,  and  poisoned  arrows,  two  canoe 
paddles;  bamboo  fiddle,  with  bow,  drum  and  sticks,  child's  ham* 
mock,  material  for  making  hammock,  watsapura,  or  flute,  rattle 
of  a  dancing  pole,  candle,  etc,  from  British  Guiana;  and  a  hat, 
native  work  of  Hawaii,  Sandwich  Islands,  presente<I  by  Prof.  S. 
S.  Ilahleman. 

Cast  of  face,  from  a  mound,  Greenup  Co.,  Kentucky,  from  W. 
R.  Mercer.  Indian  stcme  axe,  Ashley  River  beds.  South  Carolina, 
from  Geo.  C.  Lewis.  Fragment  of  Indian  pottery,  containing 
crushed  tourmaline,  do.  having  the  ap|)earance  of  being  marked 
with  an  ear  of  corn,  Iredell  Co.,  N.  C. ;  fragments  of  human  jaw, 
stone  axe,  and  ornamented  copt>er-p]ate,  found  in  a  mound  20 
miles  S.  K.  of  Cedar  Key,  Flori<la,  presented  by  Jos.  Willeox. 
Indian  pestle,  Moon»stown,  N.  J.,  from  A.  D.  Trimble.  Four 
stone  implements,  Pennsylvania,  from  Or.  Geo.  II.  Horn.  Stone 
8(>ear-hea<l,  Havre  de  Grace,  Md.,  from  C.  A.  Blake. 

Mtnerah. — Labradorite,  Lal*rador,  E.  R.  Beadle. 

Two  Arkansites,  Ludlamite,and  a  fine  Orthoclase,  C.  S.  Bement. 

A  case  of  Minerals  (24  drawers)  collecte<l  by  the  late  Hugh 
Davids,  K9(|.;  also,  sixteen  six'cimens  from  various  localities,  con- 
sisting of  Corundum,  Thulite,  Mountain  Cork,  Grahamite,  Topax, 
Breunerite  in  Talc,  Scheelite  on  Quartz,  Leucaugite,  Pyropissite^ 
Marganxlite  and  Chlorophane,  Dufreuite,  Clintonite,  Zircon^ 
Sphene,  and  Azurite,  etc.,  Mrs.  Hugh  Davids. 
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Bibliography 13  Helminthology 6 

Biograpliy 11  Encyclopaedias 5 

Herpetology 9  Mammalogy 4 

Mineralogy 9  Useful  Arts 4 

Literature 6 

The  large  number  of  journals  and  periodicals  received  during 
the  year  is  consequent  upon  the  efforts  which  have  been  made  to 
obtain  supplies  of  deficiencies  from  corresponding  societies  and 
editors.  Most  of  the  societies  addressed  on  the  subject  have  sent 
such  of  the  missing  parts  of  their  publications  as  they  could  fur- 
nish. AH  the  new  scientific  journals  brought  to  the  notice  of  the 
Library  Committee  during  the  year  have  been  obtained  either  by 
exchange  or  subscription. 

The  accessions  have  been  catalogued  immediately  upon  their 
reception,  and,  in  addition,  the  catalogue  of  the  department  of 
general  natural  history  has  been  completed,  and  the  titles  of  nearly 
all  the  works  on  anatomy  and  physiology,  with  the  exception  of 
the  pamphlets,  have  been  entered  on  the  cards.  Reference  cata- 
logues of  the  departments  of  voyages  and  travels,  and  general 
natural  history  have  been  copied  from  the  card  entries  by  Mr. 
Thomas  P.  Parker,  who  has  also  proceeded  as  rapidly  as  possible 
with  the  numbering  of  the  books. 

For  the  most  valuable  of  the  monographic  and  special  works 
we  have  again  to  acknowledge  our  indebtedness  to  the  enlightened 
liberality  of  Mr.  Isaiah  V.  Williamson.  In  the  expenditure  of  the 
Williamson  Fund  care  has  been  taken  to  order  such  works  as  are 
of  most  importance  to  the  student,  which  are  not,  for  the  most 
part,  to  be  found  elsewhere  in  the  cit}',  and  which  give  special 
character  to  the  library  of  the  Academy.  All  the  books  specially 
applied  for  by  the  working  members  of  the  Academy  have  been 
promptly  ordered,  and  nearly  all  received. 

For  the  reason  stated  in  my  last  report,  the  general  financial 
depression,  but  few  books  have  been  bound  during  the  year,  such 
expense  being  incurred  only  where  it  was  absolutely  necessary  to 
preserve  the  volumes  from  injury. 

All  of  which  is  respectfully  submitted, 

Edw.  J.  Nolan, 

Librarian. 
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REPORT  OF  THE  CURATORS. 

The  Curators  report  that  the  Museum  of  the  Academ}'  con- 
tinues in  good  state  of  preservation,  and  has  steadily  advanced  in 
orderly  arrangement,  labelling,  numbering,  nnd  cataloguing. 
While  such  is  the  case  we  take  the  opportunity  of  directing  atten- 
tion to  what  may  be  viewed  as  a  serious  defect  in  our  otlierwise 
valuable  museum,  one  which  greatly  narrows  its  usefulness.  We 
allude  to  the  inequality  of  our  collections,  the  incomplete  condi- 
tion, and  almost  apparent  exclusion  of  certain  departments,  while 
otliers  are  so  richly  or  even  excessively  represented.  This  state 
of  things  which  we  greatly  regret  is  in  a  measure  due  to  una- 
voidable circumstances.  Notwithstanding  the  main  object  the^ 
Academy  has  had  in  view  in  forming  and  maintaining  a  museum, 
it  lias  never  had  the  means  to  establish  it  in  such  a  way  as  to 
illustrate  all  classes,  orders,  and  families  of  natural  history.  The 
museum  has  grown  almost  entirely  through  the  gift  of  its  mem- 
bers and  friends,  of  specimens  and  collections  of  specimens  acci- 
dentally picked  up  or  sought  as  the  favorites  of  collectors.  While 
we  have  thus  become  greatly  enriched  in  objects  of  more  conspicu- 
ous character,  we  have  received  comparatively^  few  of  the  things  of 
less  general  interest,  though  of  great  proportionate  value  to  the 
completion  of  the  whole  natural  series.  An  attendant  evil  on  this 
mode  of  growth  of  our  museum,  is  that  the  means  raised  by  the 
Academy  through  the  generosity  of  its  members  and  patrons  have 
been  insufficient  to  provide  accommodation  for  the  collections, 
except  in  a  crowded  and  disjointed  condition  unfavorable  for  ex- 
hibition and  study.  Now  that  we  have  the  more  favorite  depart- 
ments of  natural  history'  so  well  represented,  we  are  hopeful  that 
the  Academy  may  be  able  to  induce  its  friends  to  place  sutiBcient 
means  at  the  disposal  of  the  Curators,  to  make  purchases,  as 
opportunities  may  present,  of  such  objects  as  shall  be  required  to 
render  the  museum  complete,  and  illustrate  all  departments  of 
both  organic  and  inorganic  nature.  For  this  purpose  compara- 
tively little  means  are  required,  even  the  sura  annually  of  $500 
for  half  a  dozen  j^ears,  would  go  ver^'  far  towards  giving  the 
museum  that  completeness  which  we  feel  is  so  desirable  to  enable 
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the  student  to  read  the  book  of  nature  from  the  beginning  to 
end.' 

In  regard  to  what  has  been  done  in  the  museum  during  the 
year  we  present  a  brief  report  of  the  able  Curator  in  charge: — 

Philadelphia,  Dec.  12,  1878. 
Dr.  Jos.  Leidy, 

Chairman  of  Board  of  Curators, 

Dear  Sir:  I  herewith  inclose  the  following  report  of  work  done 
in  the  museum  during  the  year  : 

Mr.  John  A.  Ryder  has  completed  the  re-labelling  and  arrange- 
ment of  the  Ophidians,  the  Saurians,  and  the  Batraehians,  and  a 
similar  re-arrangement  and  re-labelling  of  the  collection  of  Fishes 
has  been  commenced. 

The  collections  of  mammal  skins,  birds,  and  insects  have  been 
thoroughly  examined ;  also  the  alcoliolic  collections  have  been 
attended  to,  and  the  alcohol  renewed  when  necessary.  The  re- 
labelling of  the  collection  of  minerals  has  been  finished,  and  a  num- 
bered catalogue  of  the  same  prepared  ;  numbers  will  be  attached 
to  each  specimen  corresponding  with  catalogue.  The  large  in- 
crease of  donations  to  this  department  has  required  the  addition 
of  six  cases. 

Progress  is  being  made  in  the  labelling  and  arrangement  of  the 
bird  collection;  this  work  being  done  by  Mr.  Spencer  Trotter. 

Most  of  the  specimens  presented,  deposited,  and  purchased  dur- 
ing the  year  have  been  labelled,  and  put  in  their  proper  places. 

Respectfully,  C.  F.  Parker. 

Besides  the  additions  to  the  museum  announced  in  special  re- 
ports of  Conservators  of  Sections,  the  Curators  present  the  fol- 
lowing list: — 

The  most  important  donations  consist  of  a  superb  articulated 
specimen  of  a  male  Gorilla,  and  a  young  animal,  in  alcohol,  from 
Ogove  River,  Africa,  presented  bv  Dr.  Thomas  G.  Morton,  and  the 
original  specimen  of  a  slab  of  red  sandstone,  with  foot  prints  of 
the  Sauropus  primaevus,  of  Lea,  from  the  lower  coal  strata  of 
Pottsville,  Pa.,  presented  by  Dr.  Isaac  Lea. 

Mammah, — Phascolaretos  cinereus,  Belideus  breviceps,  B.  tas- 
manoides,  Phalangista,  Macropus  (foetus  fem.),  and  Ornithorhyn- 
chus  anatinus,  eight  specimens  from  Australia,  presented  by 
Dr.  Clive  DaCosta  Belisario.    Zapus  hudsonicus,  Geomys  bursa- 

'  It  may  he  worthy  of  note,  that  the  Academy  has  never  been  able  to  place 
at  the  disposal  of  the  Curators  annually  even  a  few  dollars  for  the  purchase 
of  desirable  specimens. 
28 
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papers,  upon  both  fossil  and  recent  conchologj,  to  the  ^  American 
Journal  of  Conehology,''  Journal  and  Proceedings  of  the  Academj, 
and  other  scientific  periodicals. 

At  the  time  of  his  death,  he  had  just  completed  an  elaborate 
essay  on  the  fossil  MoUusca  of  Central  America,  illustrate<l  bj' 
80  drawings  made  by  himself,  which  is  now  in  the  hands  of  the 
projM;r  committee  for  publication  in  the  Journal  of  the  Academy. 

From  the  report  of  our  Conservator,  we  find  that  the  additions 
to  tlie  museum,  all  of  which  have  been  labelled  and  arranged  in 
the  cases,  aggregate  725  trays,  1570  8i>ecimen8. 

Of  the  ^*  Kobert  Swift*'  cabinet,  the  non-operculate  land  shells 
have  been  labelleil  and  arranged  in  3933  trap's,  18,34ft  8i)ecimens, 
making  a  tptal  of  4058  trays,  and  19,918  specimens.  Adding 
these  to  the  totals  of  former  years,  we  have  the  following  as  the 
present  census  of  the  museum  (recent  shells  only) : — 

Total  numl>er  of  trays, 84,058 

Total  number  of  specimenB, 119,918 

Our  Conservator  says:  ^*  The  additions  of  the  current  year  have 
all  been  cleansed  and  mounted  by  the  experienced  hands  of  Mr. 
Charles  F.  Parker,  who  has  as  usual  freely  devoted  to  this  pur- 
|>ose  a  large  portion  of  his  time  not  occupied  b}*  his  oflUcial  duties 
as  Curator.  He  has  also  labelled  and  mounted  the  fossil  shells 
presented  during  the  year.  The  unscientific  separation,  in  oar 
museum,  of  the  fossil  from  the  recent  shells  is  much  to  l)e  regretted; 
yet  their  rearrangement  in  a  single  series  is  impossible  in  the  pre- 
sent crowded  condition  of  the  cases.  A  further  great  enlargement 
of  the  Museum  of  the  Academy,  needed  by  the  unexaropletl  growth 
of  all  its  departments,  will  afford  the  onl}'  op|>ortunit3'  for  consum- 
mating this  reform  in  the  conchological  portion — a  reform  imper- 
atively demande<l  by  the  present  status  and  apparent  future  of  the 
science,  and  which  is  already  l>eing  realized  in  other  museums. 

The  following  are  the  additions  to  the  Conchological  Museum, 
receivetl  during  the  year; — 

i\  H.  Barrett.     Fossil  shells  from  the  marl  of  Vincenttown,  N.  J. 

Dr.  J.  r.  Bethell.  Ostrea  sp.  an<1  Perna  maxillata,  Conr.,  from  Ash- 
ley Hiver,  South  Carolina. 

Thomas  Bland.  Eighteen  si^ecies  of  terrestrial  shells,  from  Poly- 
nesia and  South  America. 

W.  W.  Calkins.     Litiopa  striata,  from  Florida. 
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troduced  in  some  packing  material  from  the  West  Indies ;  also 
Hippa  talpoidea,  from  John  Ford.  Squilla  ampusa,  Fortress 
Monroe,  S.  Powell.  Nest  of  Trap-door  Spider,  from  California,  W. 
S.  Vaux.  Four  specimens  of  insect  architecture,  Rev.  II.  C.  Mc- 
Cook.  Gall,  from  California,  E.  Goldsmith.  Three  bottles  of  Cirri- 
peds,  from  New  York  harbor.  Dr.  George  H.  Horn. 

Badiates  and  Protozoans, — Strongylocentrotus  livid  us,  from 
Nantes,  France.  Presented  by  Dr.  Isaac  Lea.  A  beautiful  coral, 
Halomitra  pileus.  Sandwich  Islands,  W.  S.  Yaux.  Sertularia  and 
3  species  Sponges,  Fortress  Monroe,  N.  C,  from  S.  Powell. 

Fossils. — Two  large  frames,  with  fossil  foot-prints,  from  Con- 
necticut; slab  of  Triassic  shale  with  rain-drop  marks  and  sun-dried 
cracks,  from  Gwynedd,  Pa.;  Pentacriuus  briareus,  from  lias,  Eng- 
land, Dr.  Isaac  Lea. 

Molar  of  Mastodon,  from  York  Co.  Pa.,  Mr.  Snyder.  Bones  of 
Crocodile,  etc.,  near  Hornerstown,  N.  J.,  T.  A.  Conrad.  Sharks 
teeth,  vertebrre,  shells,  echinoderms,  etc.,  from  the  marl  of  Vin- 
centtown,  N.  J.,  C.  B.  Barrett.  Crinoids  from  Canton,  Oiiio,  and 
Crawfordsville,  Indiana,  J.  W.  Pike.  Dor^xrinus  mississipiensis, 
Keokuk,  Iowa,  Gen.  W.  W.  Belknap.  Clupea  humilus,  from  ter- 
tiary of  Wyoming,  Dr.  Joseph  Leidy.  Cetacean  bones,  Miocene 
of  Ya.,  Prof.  Jeffries  VVyman.  Fossil  wood,  numerous  Eudea  dic- 
hotoma,  and  2  rock  specimens.  Col.  T.  M.  Bryan.  Favosites 
niagarense,  Jackson  Co.,  Ky.,  W.  S.  Yaux.  Yertebra  of  a 
Plesiosauroid,  Arkansas,  Dr.  G.  W.  Lawrence.  Molar  of  Bison 
and  rib  fragments  of  Manatee,  from  near  Tallahassee,  Florida, 
Prof.  S.  S.  Haldeman.  Bones  of  deer,  bear,  weasel,  etc.,  from  a 
cave,  Bedford  Co.,  Pa.,  Mr.  Wm.  Hartley. 

Ethnological  arid  Miscellaneous, — Indian  axe,  Moorestown,  N.J. , 
E.  D.  Stokes.  Carved  drinking  cup,  from  Fiji  Islands,  Dr.  J.  P. 
Bethell.  Plaster  model  of  the  great  pyramid  of  Cheops,  from  Wm* 
H.  French;  and  water-proof  coat,  made  from  the  intestines  of 
bear,  Alaska,  Dr.  W.  II.  Jones.  Terra-cotta  head,  found  near 
Nashville,  Tenn.,  and  fragments  of  stone  axe,  Holmesburg,  Pa., 
T.  R.  Peale.  Four  stone  implements,  Santa  Cruz  Island,  Cal. 
Stone  axe  and  necklace,  from  Oahu,  Sandwich  Islands.  Idol 
from  ruins  of  a  temple  near  Honolulu.  Ava  cup  found  with  the 
idol.  Dr.  W.  H.  Jones,  XJ.  S.  N.  Water-tight  basket,  of  the  Pima 
Indians  of  Arizona,  from  J.  B.  Ellis. 

Two  conical  caps  of  the  Spathe,  or  the  Trooly  Palm,  feather 
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Dr.  W.  S.  W.  Ruschcnberger.     Three  species  of  shells  from  Apia, 

Island  of  Upolu,  Navigators'  Group. 
John  H.  He<lfiehl.     Twcnt^'-eight  species  of  ))ost-plioceDe  shells, 

from  California. 
S.  R.  Roberts.     Anodonta  iroplicata,  Say,  and  A.  fluviatilis,  Dillw. 
R.  Swift  Fund.     Thirty-six  species  of  post-pliocene  fossil  shells, 

from  California. 
G.  W.  Tryon,  Jr.     Eighteen  species  of  Californian  post-pliocene 

shells. 
Wm.  S.  Vaux.     One  hun<lred  and  eighty  species  of  post-pliocene 

and  cretaceous  shells,  from  California. 
L.  C.  Wooster.     Three  species  of  land  shells,  from  the  alluvium  of 

Cache-la-poudre  Kiver,  Grcely,  Colorado. 
The  officers  of  the  Section  for  1879  are  : — 

Director    ....  W.  S.  W.  Ruschenberger. 

Vice  Director  .  .  .  John  Ford. 

Recorder   .  .  .  .  S.  Raymond  Roberts. 

Secretary  .  .  .  .  E.  R.  Beadle. 

IVeasurer  .  .  .  Wm.  M.  Mactier. 

Librarian  .  .  .  Edw.  J.  Nolan. 

Conservator  .  .  .  Geo.  W.  Tryon,  Jr. 

Res|>ectfully  submitted, 

S.  Raymond  Roberts, 

Hecitrder, 


REPORT  OF  THE  ENTOMOLOGICAL  SECTION. 

Daring  the  year  that  has  elapsed  since  the  last  annual  meeting 
of  the  Academy,  the  Entomological  Section  has  regularly  held  its 
monthly  meetings,  with  the  exceptions  of  those  of  July  and  Auguttt, 
a  recess  having  Iwon  taken  from  June  to  Septemlx'r.  The  meetings 
generally  were  (juite  interesting,  on  account  of  the  numerous  verbal 
communications  ma<le.  These  remarks  have  Iteen  principally 
directed  towanls  the  illustration  of  generic  and  8|)eciflc  forms  of 
the  families  of  various  onlers  of  insects,  an<l  as  illustrattHl  by 
blackboard  drawings  were  calculated  to  render  much  assistance 
to  the  8tu<lent. 

During  the  year  the  Entomological  Section  has  lost  two  of  its 
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Agate,  and  Geode  of  Limonite,  Argentine  Republic,  Moses  A. 
Dropsie.  Twenty-five  Amygdaloid  rooks,  from  Scotland,  Prof.  J. 
Duns.  Barite,  Brown  Co.,  Kansas  ;  Magnesite,  Texas,  Lancaster 
Co.,  Pa.,  Prof.  A.  E.  Foote.  Vermiculite  in  Chlorite  schist,  Dolo- 
mite with  Apatite  and  Talc,  Steatite  Quarry,  above  Manayunk,  Pa., 
John  Ford.  Hematite,  Morgantown,  N.  C,  Col.  B.  S.  Gaither. 
Olean  oil,  McKean  Co.,  Pa.;  Lubricating  oil.  Wood  Co.,  W.  Va., 
Morris  W.  Harkness.  Indurated  Talc,  Black  Horse,  E.  Bradford, 
Chester  Co.,  Pa.,  W.  D.  Hartman.  Limonite,  Marble  Hill,  Mont- 
goitery  Co.,  Pa.,  Russell  Hill.  Two  fine  specimens  of  Corundum, 
Hog-back  Mt.,  Jackson  Co.,  N.  C,  Joseph  Jeanes.  Emerylite, 
Jefferisite,  Oligoclase,  and  Corundum,  Newlin,  Chester  Co.,  Pa., 
W.  W.  Jefferis. 

Magnesite  in  Serpentine  with  Chlorite,  Putnam  Co.,  N.  Y. ; 
Chlinochlore,  Chester  Co.,  Pa.;  Oolitic  Marble,  Leavenworth,  In- 
diana;  Black  and  Crinoidal  Marble,  Actinolite,  Glacier  Roseg, 
Switz.,  Dr.  Isaac  Lea. 

Forty-six  minerals,  and  eight  rocks,  consisting  of  the  following; 
Spinal  in  Chlorite,  light-brown  Tourmaline,  green  ditto  in  Granite, 
Corundum,  ChlorastroliLe  in  Trap,  Ilydrodolomite  with  Serpentine 
and  Chromite,  Deweylite,  nodules  of  Geyserite,  Kflflorescence  of 
Salt,  group  of  Quartz  cr^^stals,  Glauberite,  Turquois,  pale  Rubel- 
lite  in  decomposing  Albite,  Corundum  with  partial  metamorphosis 
into  Ripidolite,  ditto  in  Ripidolite  and  blue  Corundum,  Zinc 
Staurolite,  Quartz  with  Sard,  Quartz  found  with  Apatite,  Hyalite, 
Garnet,  flattened  crystal  in  Muscovite,  calcareous  Tufa,  Musco- 
vite, Menaccanite,  Flint,  Brookite,  Jade,  Calcite,  Herc^-nite  pseud. 
after  Corundum,  Feldspar  associated  with  Corundum,  Ceylon, 
Chlorite  from  Franklin,  Macon  Co.,  N.  C,  Oithoclase  containing 
Quartz  crystals,  Biotite  schist,  Aragonite,  Cypoline,  etc.,  presented 
by  Dr.  Jos.  Leidy. 

Thirty-six  minerals,  and  forty-four  rocks  from  various  localities, 
consisting  of  Phyllite,  Bronzite,  Stibnite,  Topaz  passing  into 
Margarodite,  Nuttabergite,  Tourmaline,  Apophyllite  and  Stilbite, 
Calcite,  Albite,  Ilypersthene  and  Pyrrhotite  with  Quartz,  Eainite, 
Kieserite,  Stassfurtite,  blue  Quartz,  Delawarite,  Cassinite,  Len- 
nilite.  Hyalite,  Molybdenite,  Apatite  in  Talc,  Velvet  Limonite, 
Chalcopyrite  in  Gneiss,  Tremolite,  Oligoclase,  Topaz,  Willemite, 
Gneiss  with  Lime  XJranite,  Pyrite,  Idiocylophanous  Calcite,  Mala- 
kolite,  Chlorite,  and  Antholite,  etc.,  Theo.  D.  Rand. 


430  PROCEEDINGS   OF  THE   ACADEMY   OP  [187 S. 

Calcite,  Geode  of  Quartz,  ditto  of  Chalcedony,  from  Keokuk, 
Iowa,  Dr.  J.  M.  Shaffer  and  Hon.  C.  F.  Davis.  Limonite,  Gneiss, 
Manganese,  from  Morgantown,  N.  C,  Col.  T.  G.  Walton.  Sphene, 
Pyroxene,  Hornblende,  white  A ugite, Serpentine,  Gurhofite,Pyrite, 
Trap,  etc.,  S.  A.  Monks. 

Meteorite,  X.  C;  Corundum,  Muscovite,  Quartz,  Apatite,  Stau- 
rolites,  pseudoraorph  Quartz,  Biotite,  Jefferson ite,  Sussex  Co.  N. 
J.;  Orthoclase,  Galenite  with  Blende,  Rutile  in  Quartz,  Alexander 
Co.,  N.  C,  Joseph  Willcox. 

Fine  large  specimen  of  Lilac  Fluor  Spar,  Cumberland,  England, 
Wm.  S.  Yaux. 

Calcite,  St.  Louis,  Mo.;  Tourmaline,  Warren,  N.  H.;  Apatite 
with  Feldspar  and  Epidote,  Jefferson  Co.,  N.  Y.;  Chilenite,  Chili, 
in  exchange. 

Dufrenite,  Lava,  from  Yesuvius;  two  crystals  of  smoky  Quartz, 
two  Fluorites,  six  crystals  of  Amazon  Stone,  one  cluster  of  crys- 
tals of  ditto,  from  Pike's  Peak,  Col.;  Rutile,  Lincoln  Co,  Ga.; 
Moonstone,  Del.  Co.,  Pa.;  Arkansite,  Hydrotitauite,  Perofskite, 
ditto  Cubo-octahedrons,  from  Magnet  Cove,  Ark.;  Elseolite,  Ozark 
Mts.,  Ark.;  Stilbite,  Phila.,  purchased. 

Respectfully  submitted  by 

Joseph  Leidy, 
Chairman  of  Curators. 


REPORT  OF  BIOLOGICAL  AND  MICROSCOPICAL 

SECTION. 

The  Microscopical  and  Biological  Section  of  the  Aca<lem3-,  in 
presenting  their  report  for  1878,  state  that  the  year  has  been  one 
of  unusual  interest  in  the  Section. 

Meetings  have  been  held  twice  a  month  with  an  average  attend- 
ance of  44  persons. 

At  most  of  the  meetings  papers  were  read  on  subjects  in  which 
the  microscope  is  used  for  research,  or  on  strictly  biological  mat- 
ters. Among  our  contributors  were  Drs.  J.  G.  Hunt,  Lautcnbach, 
A.  J.  Parker,  Pierce,  F.  Y.  Green,  U.  S.  N  ,  Seller,  M'Quillen,  Rev. 
Dr.  McCook,  Messrs.  Pells,  Lewis,  Ryder,  Perot,  J.  B.  Zentmej'er, 
and  C.  Zentmeyer,  and  the  Director,  R.  S.  Kenderdine. 

Prof.  J.  G.  Hunt,  M.D.,  will  give  a  course  of  lectures  on  Cryp- 
togamic  Botany,  extending  through  the  winter  and  spring  of  1879. 
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All  the  members  of  the  Academy  are  cordially  invited  to  attend 
them. 

The  membership  of  the  Section  is  nearly  80.     Two  were  added, 
one  died,  and  four  resigned  during  the  year. 

Nine  contributors  have  also  been  added  to  the  list. 

A  Zentme3^er  histological  stand,  and  numerous  accessories,  to- 
gether with  several  histological  specimens,  have  been  purchased. 

On  December  2d,  the  following  were  elected  officers  for  1879: — 

Director        .         .         .  .     R.  S.  Kenderdine,  M.D. 

Vice  Director         .         .  .     J.  H.  M'Quillen,  M.D. 

Recorder        .         .         .  .J.  Hess,  M.D. 

Corresponding  Secretary  .     J.  N.  Peirce,  D.D.S. 

Conservator  .         .  .     J.  G.  Hunt,  M.D. 

Treasurer     .         .         .  .     L  Norris,  M.D. 

Curators       .         .         .         .     Carl  Seiler,  M.D. 

Charles  Zentmeyer,  M.D. 

Auditors        .        .         .         .     S.  Fisher  Corlies, 

Charles  Perot, 
Charles  Dixon,  M.D. 

Submitted  for  the  Section, 

11.  S.  Kenderdine,  M.D., 

Director. 


REPORT  OF  THE  COXCHOLOGICAL  SECTION. 

The  Recorder  of  the  Conchological  Section  respectfully  reports 
that,  during  1878,  the  following  authors  have  contributed  papers 
which  have  been  published  in  the  Academj^'s  Proceedings  : — 

C.  A.  White,  3  pages,  James  Lewis,  M.  D.,  2  pages. 

Coues  &  Yarrow,  3  pages.        Mazyck  &  Vogdes,  1  page. 

In  addition  to  these,  several  verbal  communications  of  value 
have  been  made  before  the  Academy  by  Prof.  Joseph  Leidy,  Mr. 
John  Ford,  and  others. 

Death  has  again  visited  us,  and  taken  from  our  number  our 
much  esteemed  and  valued  Vice  Director,  William  M.  Gabb. 

During  his  short  but  very  active  life  as  an  explorer,  author,  and 
collector,  Prof  Gabb  made  extensive  collections,  most  of  which 
are  deposited   in  our  museum ;  and  contributed  many  valuable 
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lias  l)ecn  provided  by  the  Academy,  and  the  space  now  at  our  dis- 
posal, though  none  too  large,  enables  lis  to  make  a  cre<litable  and 
convenient  display  of  our  present  representation  of  the  Flora  of 
North  America.  Mr.  Isaac  Burk  has  kindl}*  devote<l  such  time  as 
he  could  command  to  the  arrangement  of  this  part  of  our  collec- 
tion, and  to  the  di-stribution  in  their  places  of  the  new  accessions. 
The  preparation  of  the  order  tablets  is  now  being  rapidlj*  pushed 
to  completion,  in  which  work  we  have  had  essential  assistance 
from  the  Academy's  efficient  curator  in  charge,  Mr.  Charles  F. 
Parker. 

In  proportion  as  the  pressure  of  this  preliminary  work  has 
abated,  we  have  been  enabled  to  give  some  attention  to  the  im- 
portant task  of  revising  and  elaborating  the  abundant  and  rich 
material  of  our  collections.  As  olreatly  re|>orted  to  the  Section  in 
fuller  detail,  the  Conservator  has,  <Uiring  the  year,  worked  np  the 
Ferns  of  both  the  General  and  North  American  Herbaria,  and 
these  are  all  now  properly  determined,  labelled,  and  roounteil, 
numbering  over  nine  hundred  sjvecies.  Those  of  I>r.  Short's 
Equatorial  Herbarium  yet  need  an  examination  and  revision. 
This  will  soon  be  undertaken,  and  when  completed  the  Conserva- 
tor hopes  to  present  a  catalogue  of  this  division. 

Mr.  M.  S.  Bebb,  who  has  for  many  years  ma<le  a  specialty  of 
the  stud}'  of  the  North  American  willows,  and  who  is  now  engagetl 
in  elaborating  llieir  species  for  the  Flora  of  North  America,  and 
for  the  Botany  of  California,  having  kindly  oflere<l  to  make  a 
critical  examination  of  this  difficult  and  ]>erplexing  ^cnus,  the 
Academy  authorized  us  to  accept  his  offV'r,  and  he  has  carefully 
revise<l  the  s|H*cimens  of  our  North  American  Herbarium.  And 
Prof.  Kotlnock  has  done  us  the  additional  favor  of  mounting  them, 
and  putting  .Mr.  Bebb's  critical  notes  in  shape  for  permanent  pre- 
servation. The  willows  of  our  general  herbarium  have  been  re- 
centlv  submitted  to  .Mr.  Bcl>b  for  the  same  service. 

To  our  fellow-member,  Mr.  \Vm.  M.  Canby,  we  are  indebted  for 
the  revision  and  mounting  of  the  sj>ecies  belonging  to  the  legumi- 
nous genus  Baptisia,  and  while  he  has  btn^n  thus  useful  to  us.  it  is 
a  satinfaction  to  know  that  our  material  has  l)een  of  service  to  him 
in  preparing  the  revir^ion  of  this  genus  which  he  is  about  to  publish. 

Mr.  F.  \j.  iScribner,  of  (lirard  College,  a  meml>er  of  the  St^ction, 
who  has  <lcvoted  himself  to  the  study  of  the  grasses,  has  kindly 
undertaken  to  arrange  and  mount  this  difficult  and  extensive  |H>r- 
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T.  A.  Conrad  (decM).  Eight  species  of  marine  and  fresh-water 
shells. 

John  Ford.     Fossil  oyster,  from  the  Hadrosaurus  marl-pit,  Ilad- 
donfield,  N.  J. 
Egg  cases  of  Sycotypus  canaliculatus,  L.,  Atlantic  City,  N.J. 
Petricola  pholadiformis  (in  situ),  and  fine  group  of  Mytilus 
edulis,  from  Cape  May,  N.  J. 
Crepidula  fornicata,  L.,  Long  Island  Sound. 
Mytilus  hamatus.  Say,  Princes'  Bay,  N.  Y.  harbor. 
Petricola  pholadiformis,  Atlantic  City,  N.  J. 

Wm.  M.  Gabb  (dec'd).  Thirty-three  species  of  Tertiary  mollusca, 
collected  in  the  West  Indies,  b}^  R.  J.  L.  Guppy ;  one  hun- 
dred and  eighteen  species  of  miocene  and  pliocene  shells,  80 
of  which  are  types  of  new  species,  from  Costa  Rica : 
also  a  small  collection  from  San  Domingo. 

Mrs.  Gabb.  Terrestrial  shells,  collected  in  San  Domingo,  by  the 
late  Wm.  M.  Gabb. 

Henry  Hemphill.  A  collection  (139  species)  of  land  and  fresh- 
water shells  made  by  him  in  Utah.     (In  exchange.) 

Mr.  Hergesheimer.     Gyrodes,   from   Budd's  Ferry,  Lower  Po 
tomac,  Ya. 

Russell  Hill.     Natica  aurantia,  Lam. 

Dr.  Geo.  H.  Horn.  Five  species  (numerous  specimens)  of  land 
shells  from  Polynesia. 

Dr.  W.  H.  Jones,  U.  S.  N.  A  number  of  specimens  of  mollusks 
in  alcohol,  collected  during  a  cruise  of  the  U.  S.  ship  Ports- 
mouth in  the  Pacific,  1872-5. 

Dr.  Geo.  W.  Lawrence.  Baculites,  Ammonites,  three  Gastero- 
pods,  and  a  Lamellibranch.  from  Clark  Count}-,  Ark. 

Henry  C.  Lea.  Types  of  100  species  of  tertiary  fossils,  described 
by  him. 

Isaac  Lea.     Two  large  Ammonites. 

Dr.  Joseph  Leidy.  Donax  fossor.  Say,  (numerous  specimens), 
from  Cape  May,  N.  J. ;  Mactra  solidissima,  Chemn.,  bored  by 
Natica  heros,  Say,  Atlantic  City,  N.  J. 

Charles  F.  Parker.  Nautilus  pompilius,  L.,  a  fine  section,  showing 
the  chamber  partitions  and  siphon  tubes. 

John  S.  Phillips  Fund.  533  species  of  shells  (795  specimens),  all 
new  to  the  Academy's  collection. 

Mrs.  Riggin.    Marginella  apicina,  Mke.,  from  Sarasota  Bay,  Fla. 
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C.  F.  Parker;   Pogonia  afflnis,  Austin,  from  Closter,  N.  Y., 
aud  Pyrola  oxypetala,  Austin,  from  Deposit,  N.  Y  — the 
author's  type  specimens  with  his  original  notes  attached. 
April.     M.  S.  Bcbh,  Fountaindale,  111.;  13  s|>ecies  of  North  Ame- 
rican  willows. 

Dr  Asa  Gray,  Cambridge,  Mass.;  about  3000  species  of 
Euroi>ean  and  East  Indian  plants  from  the  herbarium  of 
the  late  John  Stuart  Mill,  presented  by  Miss  Taylor, 
tiirough  the  director  of  the  Royal  Gardens,  Kew. 

Do.;  108  species  of  plants  from  China,  India,  Australia,  Cali- 
fornia, etc.,  mostly  new  to  the  collection. 

John  II.  RedGeld;  22  s|)ecies  of  flowering  plants  from  South- 
ern Utah,  and  20  species  ferns,  mostly  new  to  the  collection. 

Charles  F.  Parker;  Si*hiza*a  pusilla,  Pursh,  from  Toms  River, 
New  Jerse}',  and  Botrychium  lanceolatum,  from  Closter, 
N.  Y. 

Isaac   C.  Martindale;   Bromus  brevi-aristatus,  Wats.,  from 
S.  W.  Utah. 
May.     Conchological  Section  of  the  Academy;  54  species  of  Call- 

fornian  marine  algie,  collected  by  Henry  Hemphill. 
8epteml)er.     Dr.  Asa  Gray,  Cambridge,  Mass.;    ICO  S|)ecie8  of 
plants,  mostl}'  from  Oregon  and  California. 

Prof.  Joseph  T.  Rothrock;  a  suite  of  the  collections  made  by 
himself  and  Prof.  John  Wolf,  on  Col.  Wheeler's  explora- 
tions in  Colorado  and  Arizona  in  1873,  consisting  of  335 
8|)ecie8,  all  mounted. 
October.  Mrs.  J.  El  wood  Cooi)er,  of  Santa  Barbara,  California; 
ten  species  of  ferns,  from  vicinit}"  of  Santa  Barbara,  all 
choice  specimens. 

Dr.  George  E.  Post,  of  American  Protestant  College,  Beirut, 
Syria;  in  return  for  Colorado  and  Utah  plants,  furnished 
by  J.  H.  Re<1field;  212  species  of  plants  from  the  maritime 
districts  of  Syria;  82  species  from  the  mountain  region  of 
the  same;  126  s|)ecies  from  Algeria,  a  large  proportion 
new  to  us. 
November.  Isaac  C.  Martindale;  1st  Century  of  Ellis's  North 
American  P^ungi,  neatly  mounted  in  bound  volume. 

John  H.  Redfield ;  53  species  ferns  collected  in  the  island  of 
Trinidad,  by  Dr.  A.  Fendler  in  1877-78,  and  name<l  by 
Prof.  D.  C.  Eaton ;  also  Nymphsea  flava,  Lcitn.,  and  Bap- 
tisia  calycosa,  Canb}-,  a   new  species,  both   collected   in 
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members  by  death,  viz.,  Mr.  Robert  Frazer,  formerly  President  of 
the  American  Entomological  Society,  and  Mr.  Edward  Tatnall. 
The  private  collection  of  the  latter  gentleman  has  been  placed  in 
the  care  of  the  American  Entomological  Society,  wliich  purposes 
to  make  use  of  the  same,  as  a  nucleus  for  the  formation  of  a  gene- 
ral collection  for  exhibition  in  the  Museum  of  the  Academy,  if 
proper  accommodations  can  be  obtained.  Such  a  collection  must 
necessarily  be  solely  for  display,  as  it  would  be  neither  expedient 
nor  safe  to  expose  a  valuable  collection,  such  as  is  now  contained 
in  the  cabinet  of  the  Entomological  Society,  to  the  dangers  of  de- 
struction. 

Owing  to  the  failure  of  the  invested  fund  of  the  American  Ento- 
mological Society  to  produce  so  large  an  income  as  in  previous 
years,  the  Society  has  been  compelled  to  limit  its  expenditures  to 
a  much  smaller  amount.  Consequentl}'  the  publications  have  not 
been  so  large  as  they  otherwise  T^ould  have  been.  Only  five 
written  communications,  therefore,  have  been  passed  b}'  the  Pub- 
lication Committee.  Four  of  these  contained  descriptions  of 
Coleoptera,  by  Dr.  George  H.  Horn,  and  the  other  descriptions  of 
Hymenoptera,  by  Mr.  E.  T.  Cresson. 

In  the  month  of  September,  with  consent  of  the  Council,  an 
extra  heat  coil  was  placed  in  the  room  occupied  by  the  Section, 
the  latter  bearing  the  expense  thereof. 

Much  time  and  labor  have  been  devoted,  during  the  past  j^ear, 
to  the  improvement  of  the  collections.  This  is  particularly  notice- 
able in  the  collection  of  Hymenoptera,  which  has  greatly  increased 
by  the  addition  of  new  and  rare  species  derived  more  especially 
from  Colorado  and  Nevada.  The  collection  of  Hymenoptera  now 
within  the  walls  of  the  Academy  is,  bej'ond  all  doubt,  the  finest 
and  most  valuable  of  tiiat  order  in  America,  and  is  probably  the 
best  collection  of  North  American  species  to  be  found  in  the 
world. 

Great  advances  have  also  been  made  in  filling  up  vacancies  in 
the  orders  of  Coleoptera  and  Lepidoptera,  and  the  collections  of 
both  have  been  rendered  more  valuable. 

New  methods  have  been  adopted,  by  which  the  drawers  of  the 
cabinets  may  be  readily  fumigated,  and  it  is  hoped  by  the  greater 
facility  thus  obtained  of  reaching  all  specimens,  the  loss  from  in- 
fection will  be  greatly  diminished. 

The  remains  of  the  original  collection  of  the  Academy  have  also 
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C.  F.  Parker;   Pogonia  afflnis,  Austin,  from  Closter,  N.  Y., 
and  Pyrola  ox^'petala,  Austin,  from  Deposit,  X.  Y — the 
author's  tyi>c  specimens  with  his  original  notes  attache<l. 
April.     M.  S.  Bebh,  Fountaindale,  III.;  13  species  of  North  Ame- 
rican  willows. 

Dr  Asa  Gray,  Cambridge,  Mass.;  about  3000  species  of 
European  and  East  Indian  plants  from  the  herbarium  of 
the  late  Joiin  Stuart  Mill,  presented  by  Miss  Taylor, 
tiirough  the  director  of  the  Royal  Gardens,  Kew. 

Do.;  ir>8  species  of  plants  from  China,  India,  Australia,  Cali- 
fornia, etc.,  mostly  new  to  the  collection. 

John  II.  RedGehl;  22  s|)ecies  of  flowering  plants  from  South- 
ern Utah,  and  20  species  ferns,  mostly  new  to  the  collection. 

Charles  F.  Parker;  Schizwa  pusilla,  Pursh,  from  Toms  River, 
New  Jerse}',  and  Botr^x'hium  lanceolatum,  from  Closter, 
N.  Y. 

Isaac   C.  Martindale;   Bromus  brevi-aristatus,  Wats.,  from 
S.  W.  Utah. 
May.     Conchological  Section  of  the  Academy;  54  species  of  Call- 

fornian  marine  algie,  collected  by  Henry  Hemphill. 
8epteml)er.     Dr.  Asa  Gray,  Cambridge,  Mass.;    IGO  8|>ccies  of 
plants,  mostl}'  from  Oregon  and  California. 

Prof.  Joseph  T.  Rothrock;  a  suite  of  the  collections  made  by 
himself  and  Prof.  John  Wolf,  on  Col.  Wheeler's  explora- 
tions in  Colorado  and  Arizona  in  1873,  consisting  of  335 
si>ecics,  all  mounted. 
October.  Mrs.  J.  Elwood  Cooi>er,  of  Santa  Barbara,  California; 
ten  species  of  ferns,  from  vicinity  of  Santa  Barbara,  all 
choice  specimens. 

Dr.  (Jeorge  E.  Post,  of  American  Protestant  College,  Beirut, 
Syria;  in  return  for  Colorado  and  Utah  jilants,  furnished 
by  J.  H.  Reddeld;  212  species  of  plants  from  the  maritime 
districts  of  Syria;  82  species  from  the  mountain  region  of 
the  same;  12G  8|)ecie8  from  Algeria,  a  large  proportion 
new  to  us. 
November.  Isaac  C.  Martindale;  1st  Century  of  Ellis's  North 
American  Fungi,  neatly  mounted  in  bound  volume. 

John  H.  Redfield ;  53  species  ferns  collected  in  the  island  of 
Trinidad,  by  Dr.  A.  Fendler  in  1877-78,  and  name<l  by 
Prof.  D.  C.  Eaton ;  also  Nymphiea  flava,  Lcitn.,  and  Bap- 
ttsia  calycosa,  Canby,  a  new  species,  both   collected   in 
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month  during  the  year,  August  excepted.  At  these  meetings 
verbal  communications  have  been  made  by  Prof.  Rothrock  and 
Messrs.  Redfield,  Stevenson,  Potts,  Canby,  Burk,  Martindale, 
Scribner,  GriflSth,  and  Meehan.  Of  these,  Mr.  Stevenson's,  on  the 
Valsei  of  the  United  States,  Mr.  Griffith's,  on  Aspidium  aculea« 
tum,and  Mr.  Potts's,  on  the  mechanism  of  the  flowers  of  Stapelia 
and  Asclepias,  have  been  accepted  for  publication  in  the  Proceed- 
ings of  the  Academy.  Some  of  the  other  more  important  matters 
introduced  to  the  notice  of  the  Section  have  been  reported  to  the 
general  meetings  of  the  Academy,  and  published  by  the  general 
committee  in  its  proceedings. 

The  report  of  the  Conservator  gives  so  clear  an  account  of  the 
condition  of  the  Herbarium,  that  it  is  submitted  entire,  and  while 
the  vice  director  is  sure  the  Academy  will  be  gratified  with  the 
account  of  the  progress  made,  he  may  take  occasion  to  say  that 
the  good  work  is  mainly  due  to  Messrs.  Redfield,  Burk,  and 
Schimmel,  with  such  occasional  assistance  as  Prof.  Rothrock, 
Mr.  Scribner,  the  writer  of  this,  and  Mr.  Parker,  outside  of  his 
duties  as  curator  of  the  Academy,  were  able  to  render. 

The  officers  elected  at  the  last  meeting,  to  serve  for  the  ensuing 
year,  are : — 

Director Dr.  W.  S.  W.  Ruschenberger. 

Vice  Director ....  Thomas  Meehan. 

Recorder         ....  Isaac  Burk. 

Corresponding  Secretary        .  Isaac  C.  Martindale. 

Conservator    ....  John  H.  Redfield. 

Treasurer       ....  Jose  0.  Schimmel. 

Respectfully  submitted, 

Thomas  Meehan, 

Vice  Director. 

Conservator's  Report, — Since  the  last  annual  report  of  the  Con- 
servator was  made  to  the  Botanical  Section,  the  work  of  arranging 
the  plants  of  the  Herbarium  in  genus-covers  has  been  completed, 
and  the  collection  is  now  in  a  condition  to  be  accessible  and  useful 
to  students.  The  preparation  of  order  tablets  for  the  general 
Herbarium  is  suspended  for  the  present,  awaiting  the  appearance 
of  the  next  portion  of  Bentham  and  Hooker's  Genera  Plantarum. 

The  additional  case  needed  for  the  North  American  Herbarium 
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Las  been  provided  by  the  Academ}',  and  the  space  now  at  onr  dis- 
posal, though  none  too  large,  enables  us  to  make  a  creditable  and 
convenient  display  of  our  present  representation  of  the  Flora  of 
North  America.  Mr.  Isaac  Burk  has  kindly  devoted  such  tiuie  as 
he  could  command  to  the  arrangement  of  this  part  of  our  collec- 
tion, and  to  the  distribution  in  their  places  of  the  new  accessions. 
The  preparation  of  the  order  tablets  is  now  being  rapidly  pushed 
to  completion,  in  which  work  we  have  had  essential  assistance 
from  the  Academy's  efficient  curator  in  charge,  Mr.  Charles  F. 
Parker. 

In  proportion  as  the  pressure  of  this  preliminary  work  has 
abated,  we  have  been  enabled  to  give  some  attention  to  the  im- 
portant task  of  revising  and  elaborating  the  abundant  and  rich 
material  of  our  collections.  As  already  reported  to  the  Section  in 
fuller  detail,  the  Conservator  has,  during  the  year,  worked  up  the 
Ferns  of  both  the  General  and  North  American  Herbaria,  and 
these  are  all  now  properly  determined,  labelled,  and  mounted, 
numbering  over  nine  hundred  species.  Those  of  Dr.  Short's 
Equatorial  Herbarium  yet  need  an  examination  and  revision. 
This  will  soon  be  undertaken,  and  when  completed  the  Conserva- 
tor hopes  to  present  a  catalogue  of  this  division. 

Mr.  M.  S.  Bebb,  who  has  for  many  years  made  a  specialty  of 
the  study  of  the  North  American  willows,  and  who  is  now  engaged 
in  elaborating  their  species  for  the  Flora  of  North  America,  and 
for  the  Botan}^  of  California,  having  kindly  offered  to  make  a 
critical  examination  of  this  difficult  and  perplexing  genus,  the 
Academ}'  authorized  us  to  accept  his  offer,  and  he  has  carefully 
revised  the  specimens  of  our  North  American  Herbarium.  And 
Prof.  Rothrock  has  done  us  the  additional  favor  of  mounting  them, 
and  putting  Mr.  Bebb's  critical  notes  in  shape  for  permanent  pre- 
servation. The  willows  of  our  general  herbarium  have  been  re- 
cently submitted  to  Mr.  Bebb  for  the  same  service. 

To  our  fellow-member,  Mr.  Wm.  M.  Canb}',  we  are  indebted  for 
the  revision  and  mounting  of  the  species  belonging  to  the  legumi- 
nous genus  Baptisia,  and  while  he  has  been  thus  useful  to  us,  it  is 
a  satisfaction  to  know  that  our  material  has  been  of  service  to  him 
in  preparing  the  revision  of  this  genus  which  he  is  about  to  publish. 

Mr.  F.  L.  Scribner,  of  Girard  College,  a  member  of  the  Section, 
who  has  devoted  himself  to  the  study  of  the  grasses,  has  kindly 
undertaken  to  arrange  and  mount  this  difficult  and  extensive  por- 
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tion  of  our  collection,  and  has  already  entered  upon  the  work,  and 
from  the  careful,  thorough,  and  conscientious  study  which  he  is 
giving  to  it,  we  may  expect  the  best  results. 

In  all  these  revisions  the  original  determinations  and  tickets 
are  carefully  preserved,  togetiier  with  the  notes  of  tlie  revisor, 
whose  work  can,  therefore,  at  all  times  be  tested. 

We  should  add  that  Mr.  Sereno  Watson,  of  the  Cambridge  Her- 
barium, has  revised  for  us  the  species  of  Cupressus  and  Iris,  de- 
lecting many  errors,  and  supplying  valuable  notes. 

It  is  to  be  hoped  that  thus  in  time  the  aid  of  specialists  will 
bring  order  out  of  confusion  in  other  portions  of  our  collection. 

In  the  month  of  April  the  Academy  received  a  large  collection 
of  plants  consisting  of  nearly  three  thousand  species,  mostly 
European  and  East  Indian,  from  the  Herbarium  of  the  late  John 
Stuart  Mill.  These  were  presented  by  Miss  Taylor,  through  the 
director  of  the  Royal  Gardens,  Kew,  and  were  obtained  through 
the  kind  offices  of  Dr.  Asa  Graj'. 

From  Prof.  George  E.  Post,  of  the  American  Protestant  Col- 
lege, Beirut,  Sj'ria,  has  been  received  in  return  for  Colorado  and 
Utah  plants  furnished  by  the  conservator,  upwards  of  four  hun- 
dred species  from  the  maritime  and  mountain  districts  of  Syria, 
and  from  Algeria,  of  which  nearly  one-half  were  new  to  our  col- 
lection, and  further  accessions  are  promised  from  the  same  source. 

All  of  these  large  additions,  with  others  specified  in  the  annual 
list  of  donations,  have  been  thoroughly  poisoned  by  Mr.  Charles 
F.  Parker,  and  their  distribution  to  the  proper  places  upon  our 
shelves,  has  made  large  demands  upon  the  time  and  labor  of  the 
Herbarium  Committee,  and  these  demands  have  been  promptly  and 
cheerfully  met. 

Additions  to  Botanical  Museum  and  Herbarium^  1878. 

Feb.     Isaac  C.  Martindale;  cones  and  twigs  of  Pin  us  mitis,  Mx., 
collected  by  him  near   Moorestown,  New  Jersey,  and  50 
species  of  phanerogamous  plants  from  New  Zealand. 
A.  L.  Siler,  of  Osmer,  Utah,  through  Mr.  Meehan;  foliage  and 

cones  of  Pinus  aristata,  Engelm. 
John  H.  Redfield;  15  species  of  plants  from  Utah  and  Cali- 
fornia, mostly  new  to  the  collection. 

March.  A.  Commons,  Centreville,  Del.;  Galium  hispidulura,  Mx., 
from  Cape  May,  New  Jersey — the  first  notice  of  it  in  that 
State. 
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The  election  of  Officers  for  1879  was  held  in  acconlance  with 
the  By-laws,  with  the  following  result : — 


President 
Vice-Presidents 

Recording  Secretary 

Corresponding  Secretary 

Treasurer 

Librarian 

Curators 


Councillors  to  serve  three 
years 


Finance  Committee 


W.  S.  W.  Ruschenberger,  M.  D. 

Wm.  S.  Vaux, 
Tliomas  Meehan. 

Edward  J.  Nolan,  M.  D. 

George  II.  Horn,  M.  D. 

William  C.  Henszey. 

Edward  J.  Nolan,  M.  D. 

Joseph  Leidy,  M.  D., 
William  S.  Vaux, 
Cliarles  F.  Parker, 
R.  S.  Kenderdine,  M.  D. 

Edward  S  Whelen, 
C.  Newlin  Peirce, 
J.  H.  Redfield, 
S.  Fisher  Corlies. 

Edward  S.  Whelen, 
Clarence  8.  Bement, 
Aubrey  II.  Smith, 
S.  Fisher  Corlies, 
Geo.  Y.  Shoemaker. 


ELECTIONS  DURING  1878. 

MEMBERS. 

January  29. — James  Iluneker,  Albert  II.  Smith,  M.  D.,  Frank 
II.  Roseiigarten,  John  K.  Valentine,  George  Wolf  IloUtein,  Mrs. 
Charlotte  Von  Uhlen  Olsen,  M.  D.,  John  A.  Ryder,  Griffith  E. 
Abbot,  Ph.D. 

March  20.— Wm.  F.  Sellers,  H.  Ilaupt,  Jr.,  M.  D. 

April  30— W.  W.  Frazier,  Jr.,  Walter  Wood,  Jos.  W.  Ander- 
son, M.  D. 

June  25. — George  B.  Cresson. 

July  30 — Mrs.  Emily  T.  Eckert,  Herman  C.  Evarts,  M. D. 
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Florida,  by  Mary  C.  Reynolds;  and  Camptosorus  rhizophyl- 
lus,  collected  on  Round  Top,  battle-field  of  Gettysburg. 
December.  Thomas  Meehan;  Polypodium  falcatum,  Kell.,  and 
Oenothera  graciliflora,  collected  by  Mrs.  Briggs  in  Wash- 
ington Territory, 
T.  S.  Brandegee,  Canon  City,  Colorado;  8  new  species  of 
Fungi  from  Colorado,  named  by  Prof.  Peck. 


REPORT  OF  THE  MINERALOGICAL  SECTION. 

The  Director  of  the  Mineralogical  Section  of  the  Academy  of 
Natural  Sciences  would  respectfully  report,  that  meetings  of  the 
Section  have  been  held  every  month  except  July  and  August;  the 
attendance  has  been  fair.  At  nearly  ever}'  meeting  new  facts  of 
importance  have  been  brought  forward  and  discussed,  so  that 
there  has  been  no  lack  of  interest. 

The  donations  for  the  3'^ear  have  been  numerous,  and  many  of 
them  valuable.  The  items  will  be  found  attached  to  the  report  of 
the  Curatorg  of  the  Academy. 

The  increase  of  the  cabinet  may  be  deemed  entirely  satisfactory. 

The  Director  would  also  call  attention  to  the  fact  that  a  full 
catalogue  of  all  the  minerals  in  the  collection  has  been  made  by 
Mr.  Charles  F.  Parker  during  the  year,  who  also  has  completed 
the  relabelling  of  all  the  specimens,  works  of  great  labor  most 
satisfactorily  performed.  In  addition  to  this,  Mr.  Parker  has 
prepared  a  list  of  minerals  lacking  in  the  collection.  By  distri- 
bution of  this,  it  is  believed  many  of  the  vacant  spaces  may  be 
filled  by  gifts  of  the  needed  species. 

Some  progress  has  been  made  in  the  local  collection  of  rocks 
and  minerals,  but  much  remains  to  be  done  It  is  purposed  to 
make  a  list  of  desiderata  in  this  collection  for  distribution. 

By  voluntary  contribution  of  members  of  the  Section,  a  Can- 
field  Trimmer  has  been  purchased  and  presented  to  the  Academy. 

Several  new  localities  of  minerals  have  been  for  the  first  time 
announced  through  the  Section. 

Respectfully  submitted, 

Theo.  D.  Rand, 

Director, 
29 
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The  election  of  Officers  for  18Y9  was  held  in  accordance  with 
the  By-laws,  with  the  following  result : — 


President 
Vice-Presidents 

Becording  Secretary 

Corresponding  Secretary 

Treasurer 

Librarian 

Curators 


Councillors  to  serve  three 
years 


Finance  Committee 


W.  S.  W.  Ruschenberger,  M.  D. 

Wm.  S.  Yaux, 
Thomas  Meehan. 

Edward  J.  Nolan,  M.  D. 

George  H.  Horn,  M.  D. 

William  C.  Henszey. 

Edward  J.  Nolan,  M.D. 

Joseph  Leidy,  M.  D., 
William  S.  Vaux, 
Charles  F.  Parker, 
R.  S.  Kenderdine,  M,  D. 

Edward  S  Whelen, 
C.  Newlin  Peirce, 
J.  n.  Redfield, 
S.  Fisher  Corlies. 

Edward  S.  Whelen, 
Clarence  S.  Bement, 
Aubrey  H.  Smith, 
S.  Fisher  Corlies, 
Geo.  Y.  Shoemaker. 


ELECTIONS  DURING  1878. 

MEMBERS. 

January  29. — James  Huneker,  Albert  H.  Smith,  M. D.,  Frank 
H.  Rosengarten,  John  K.  Valentine,  George  Wolf  Holstein,  Mrs. 
Charlotte  Von  Uhlen  Olsen,  M.  D.,  John  A.  Ryder,  Griffith  E. 
Abbot,  Ph.D. 

March  26.— Wm.  F.  Sellers,  H.  Haupt,  Jr.,  M.  D. 

April  30. — W.  W.  Frazier,  Jr.,  Walter  Wood,  Jos.  W.  Ander- 
son, M.  D. 

June  25. — George  B.  Cresson. 

July  30 — Mrs.  Emily  T.  Eckert,  Herman  C.  Evarts,  M.  D. 
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August  27. — Dowling  Benjamin,  M.  D. 

September  24. — E.  Gybbon  Spilsbury,  Henry  A.  Green,  Francis 
X.  Dercum,  M.  D.,  Henry  C.  Wood,  M.  D. 

October  29. — William  Ayres,  William  T.  Haines,  J.  Bernard 
Brinton,  M.  D.,  Edmund  Lewis. 

November  26. — J.  Ward  Atwood,  M.  D.,  Wm.  S.  Baker,  Dr.  L. 
Ashley  Faught. 

CORRESPONDENTS. 

January  29. — John  McCrady,  of  Sewanee,  Tenn.;  Charles 
T.  Minot,  of  Roslindale,  Mass.;  Henry  Hicks,  of  London;  J.  W. 
Hulke,  of  London;  Thomas  Belt,  of  London;  H.  G.  Seely,  of 
London;  W.  T.  Thistleton  Dyer,  of  London;  Archibald  Geikie, 
of  Edinburgh;  James  Geikie,  of  Edinburgh;  Charles  Barrels,  of 
Lille;  Dr.  M.  E.  Jannettaz,  of  Paris;  Dr.  Emil  Sauvage,  of  Paris; 
Ch.  Velain,  of  Paris;  Edmond  Pellat,  of  Paris;  H.  Filhoi;  of 
Paris;  Michael  Vacek,  of  Vienna;  Karl  von  Seebach,  of  Got- 
tingen. 

February  26. — J.  Gozzardini,  of  Bologna;  G.  Meneghini,  of 
Pisa;  Antoine  Stoppani,  of  Milan;  Francisco  Coello,  of  Madrid; 
Dr.  J.  J.  Steenstrup,  of  Copenhagen;  F.  Steenstrup,  of  Copen- 
hagen; R.  Brough  8myth,  of  Melbourne;  Edward  Van  Beneden, 
of  Liege;  Jules  KUnckel  d'Herculais,  of  Paris. 

March  26. — Auguste  Forel,  M.  D.,  of  Munich;  James  Wood 
Mason,  of  Oxford. 

May  28. — Gumesindo  Mendoza,  of  Mexico;  Stephen  Bowers, 
A.  M.,  of  Santa  Barbara,  Cal 

July  30.— J.  B.  Ellis,  of  Newfield,  N.  J. 

November  26. — R.  Neilson  Clark,  of  Rosita,  Col. 
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ADDITIONS  TO  THE  LIBRARY,  1878. 

Agassiz,  L.     Journey  to  Switzerland,  1833.     I.  V.  Williamson  Fund. 

Aiken,  D.  W.     Remarks  on  the  Report  of  the  Commissioner  of  Forestry. 
The  Author. 

Alto  Velo  Island,  1868.     I.  V.  Williamson  Fund. 

American  Philosophical  Society,  Catalo<?ue  of  the  Library.    Pt.  3.     The 
Society. 

Angelin,  N.  P.     Iconographia  crinoideorum  in  stratis  Sueciae  Siluricis  fo»- 
silium,  1878.     Royal  Academy  of  Sciences  of  Sweden. 

Antal,  K.     A  Dunai  Trachytcsoport  Jobbparti  Reszenek,  1877.    Hungarian 
Academy  of  Sciences. 

Ashbumer,  C.  A.     Oil  well  records  of  McKean  and  Elk  Counties. 
Wilcox  spouting  water  well.     The  Author. 

Baillon,  M.  H.     Dictionnaire  de  Botanique.    7me— lOme  Fasc.     I.  V.  Wil- 
liamson Fund. 

Baird,  S.  F.     Annual  record  of  science  and  industry,  1877.     I.  V.  Wil- 
liamson Fund. 

Balfour,  F.  M.     Elasmobranch  Fishes,  1878.     I.  V.  Williamson  Fund. 

Barber,  E.  A.     Vocabulary  of  Utah  dialects. 
Traces  of  solar  worship  in  North  America. 
American  anthropological  notes. 
Ancient  pueblos.     Pts.  1  and  2.     The  Author. 

Barnard's  Isthmus  of  Tehuantepec.     I.  V.  Williamson  Fund. 

Barrande,  J.     Cephalopods  de  la  Boheme  II,  5,  1877.     The  Author. 

Barrois,  C.     Embryologie  des  Bryozoairea,  1877.     Terrain  cretace  sup.  de 
TAngleterre  et  de  I'lslande.     The  Author. 

Bastian,  A.     Culturliinder  des  alten  America,  2v,  1878.     I.  V.  Williamson 
Fund. 

Baswitz,  M.     Die  Oxydationsprodukte  des  Acetessigesters.     University  of 
Wurzburg. 

Battle-field  of  Gettysburg,  three  maps.     War  Department. 

Bcale,  L.  S.     Microscope  in  Medecine.     Conarroe  Fund. 

Benoit,  L.     Conchigliologia. 

Bigsby,  J.  I.     Thesaurus  Devonico-Carboniferus,  1878.     The  Author. 

Bland,  Thos.     Terrestrial  air-breathing  mollusks  of  the  United   States. 
The  Author. 

Bleeker,  P.      Atlas  icbthyologique   des  Indcs  Orientales  N^erlandaises. 
Livr.  34-36.     Wilson  Fund. 
Cabinet  icbthyologique.     The  Author. 

Boardman,  G.  D.     Studies  in  the  creative  week,     I.  V.  Williamson  Fund. 

Bocage,  J.  V.  Barboza  du.    Ornithologie  d' Angola.    Ire  Partie,  1877.    The 
Author. 

Bohnensieg,  G.  C.  W.,  and  W.  Burck.     Repertorium  annuum  literaturse 
botanicop.     8.  4,  1878.     I.  V.  Williamson  Fund. 

Boothby,  .1.     Statistical  sketch  of  South  Australia,  1876.     The  Author. 

Botanical  directory  of  America,  1878.     Torrey  Botanical  Club. 

Bourguignat,  M.  .1.  R.     Malacologie  de  la  Regence  de  Tunis.     I.  V.  Wil- 
liamson Fund. 

Brackmeyer,  G.     Einwirkung  der  Santonsaure  auf  den  Farbensinn.     Uni- 
versity of  Wurzburg. 
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Brady,  G.  8.     Free  and  semi -parasitic  Copepoda  of  the  BritisU  Islands. 
Vol.  I.     Wilson  Fund. 
Zoology  of  Hylton  Dene.     The  Author. 
Brandt,  A.     Das  Ei  und  seine  Bildunjpstatte.     I.  V.  Williamson  Fund. 
Brasseur  de  Bourbourg's  Nations  civilis^es  du  Mexique  et  de  PAmerique 
Centrale.     4  vols. 
Bibl.  Mexico-Guatemalienne.     I.  V.  Williamson  Fund. 
Braun,  M.    Lacerta  Lilfordi  und  Lacerta  muralis.    University  of  Wurzburg. 
Brefeld,  O.     Botanische  Untersuchungen  uber  Schimmelpilze,  III.     I.  V. 

Williamson  Fund. 
Brehm.      Thierleben.      III.  5-14;   IV.  1-8;  VII.  1-12 ;   X.  1-11.     I.  V. 

Williamson  Fund. 
Brongniart,  A.,  and  A.  G.  Desniarest.     Crustaces  fossiles,  1823.    I.  V.  Wil- 
liamson Fund. 
Brongniart,  C.     Perforations  dans  deux  morceaux  de  bois  fossile. 
Araneide  fossile  des  terrain  ter.  d'Aix. 
Nouveau  genre  d'Entomostrac6  fossile. 
Insecte  fossile  de  la  fam.  des  Dipteres. 
Nouvelle  espece  de  diptere  fossile. 
Orthoptere  coureur  de  la  famille  des  Phasmiens. 
Note  rectificative  sur  quelques  dipteres  tertiaircs.     1878. 
Nouveau  genre  d'orthoptere  fossile.     The  Author. 
Bronn's  Klassen  und  Ordnungen  des  Thier-Reichs.     6er  Bd.;  II.  Abth. 

18-20;  5  Abth.  1-5,  15-17.     1878.     Wilson  Fund. 
Browne,  P.  A.    Trichologia  mammalium.    1858.    I,  V.  Williamson  Fund. 
Bruhl,  C.  B.     Zootomie  aller  Thierklassen.     Lief.  8-10.     I.  V.  Williamson 

Fund. 
Bureau  of  Education,  Circulars  of  information.  No.  1.   Training  of  teachers 

in  Germany,  1878.     Dep.  of  Education. 
Bureau  of  Statistics.      Quarterly  report,  Sept.  30,  1877,  to  June  30,  1878. 

Treasury  Department. 
California  State  Geological  Society,  extracts  from  Proceedings  of.     1878. 

The  Society. 
Calkins,  W.  W.     Geological  formations  of  La  Salle  Co.     The  Author. 
Candolle,  A.  C.  De.     Monograpliiae  phanerogamarum  prodromi.     Vol.  I. 

1878.     I.  V.  Williamson  Fund. 
Carl,  C.  A.     Frage  enthiilt  die  Chorda  tympani  Geschmacksfasern.     Uni- 
versity of  Wurzburg. 
Cartailhac,  E.     L'age  de  pierre.     1878.     The  Author. 
Castello  de   Paiva,   Barone  de.     Molluscorum   Insularum   Maderensium. 

1867.     I.  V.  Williamson  Fund. 
Catalogue  of  scientific  papers  (1864-1873).     Vol.  VII.     Royal  Society  of 

London. 
Census  of  British  Burmah,  1872. 

Census  of  Bombay  Presidency.  1872,  Pt.  IV.     East  India  Government. 
Chamberlain,  T   C.     Geology  of  Wisconsin.     Vol.  II.  and  Atlas.     Annual 

Report,  1877.     The  Autlior. 
Chevrolat,  A.     Coleopteres  nouveaux  ou  pen  connus.     The  Author. 
Chief  of  Engineers,  U.  S.  A.,  Report,  1877,  Pts.  1  and  2.     Engineer  De- 
partment, U.  S.  A. 
Chief  of  Ordnance,  Annual  report  of  1877.     Brig.  Gen.  S.  V.  Ben6t. 
Clark,  R.  N.     The  Humboldt- Pocahontas  Vein,  Rosita,  Cal.    The  Author. 
Clarke's  Comparative  philology,  1873.     I.  V.  Williamson  Fund. 
Claus,  C.     Traite  de  Zoologie.     VII.     I.  V.  Williamson  Fund. 
Clessin,  S.     Deutsche  Excursions-Mollusken-Fauua.     Lfg.  1-4,  1876.     I. 

V.  Williamson  Fund. 
Clever,  C.  P.     New  Mexico.  1868.     I.  V.  Williamson  Fund. 
Clostermeyer,  T.     Becinflussung  des  lebenden  Warmbliitermuskels  durch 
Curare,  Guanidin,  Veratrin.     University  of  Wurzburg. 
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Elliot,  D.  G.    Bucerotidae,  1-3.     Wilson  Fund. 

Emerton,  J.  H.     Structure  and  habits  of  spiders,  1878.    I.  V.  Williamson 

Fund. 
Encyclopaedia  Britannica,  9th  Ed.     VIII.     I.  V.  Williamson  Fund. 
Endlich,  F.  M.     Minerals  found  in  Colorado.     The  Author. 
Engelmann,  G.     Flowering  of  Agave  Shawii. 
American  junipers  of  the  section  Sabina. 
Species  of  Isoetes  of  the  Indian  Territory. 
Oaks  of  the  United  States  (continuation). 
Synopsis  of  American  Firs.     The  Author. 
Engineers  Club  of  Philadelphia.     Metric  system  of  weights  and  measures. 

1878.     The  Authors. 
Erebus  and  Terror,  Voyage  of.     Zoology,  19-24.     Wilson  Fund. 
Ernst,  A.     Deformaciones  enfermedades  y  enemigos  del  arbol  de  cafe  in 
Venezuela. 
Vargas  considerado  como  botanico.     1877.     The  Author. 
European  Turkey  and  Black  Sea,  Maps  of.     I.  V.  Williamson  Fund. 
Farlow,  W.  G.     Asexual  growUi  of  prothallus  of  Pteris  cretica. 
Marine  algae  of  the  United  States. 
Common  diseases  caused  by  fungi. 
Algae  new  to  United  States. 

Botanical  articles  from  Bulletin  of  the  Bussey  Institution.    The  Author. 
Fungi  found  in  vicinity  of  Boston.     Pt.  2.     Synonymy  of  Uredineae. 
The  Author. 
Favre's  Mollusques  fossiles.     1869.     I.  V.  Williamson  Fund. 
Ficalho,  Conde  de.     Flora  Portugueza.     2  Tracts.     The  Author. 
Financial  reform  almanack,  1878.     The  Cobden  Club. 
Fischer  and  Crosse.     Mission  scientifique  au  Mexique  et  dans  TAmerique 

Centrale.     7me  Partie.     Mollusques.     The  Authors. 
Folin,  L.  de.     Famille  des  Coecidae.     I.  V.  Williamson  Fund. 
Forbes,  C.     Vancouver  Island,  1862.     I.  V.  Williamson  Fund. 
Fox,  C.  B.     Sanitary  examinations  of  water,  air,  and  food.    I.  V.  William- 
son Fund. 
Frazer,  P.,  Jr.     Proposed  substitution  of  metric  for  our  own  system  of 

weights  and  measures.     The  Author. 
Free  Public  Library,  Liverpool,  25th  annual  report.     The  Trustees. 
Friele,  H.     Jan  Mayen  MoUusca.     1877.     The  Author. 
Frile,  H.     Development  of  the  skeleton  in  the  genus  Waldheimia.     The 

Author. 
Fritsch,  A.     Reptilien  und  fische  der  bohmischen  Kriedeformation.     1878. 

I.  V.  Williamson  Fund. 
Fritsch,  G.    Feineren  Bau  des  Fischgehirns.    1878.    I.  V.  Williamson  Fund. 
Gabb,  W.  M.    Mollusca  of  the  cretaceous  formation.     Author's  copy  with 

MSS.  additions.     Mrs.  Gabb. 
Galeb,  O.     De  Toeuf  dans  la  s6rie  animale.     I.  V.  Williamson  Fund. 
Gavarret,  J.     Acoustique  biologique.     I.  V.  Williamson  Fund. 
Gentry,  T.     The  house  sparrow,  1878.     The  Author. 
Geological  Survey  of  Canada.     Map  XVI.     The  Survey. 
Geological  Survey  of  India.     Records,  Vol.  X.,  Pts.  1-4.     Memoirs,  Palae- 
ontologica  Indica.     Ser.  II.  2  and  3 ;  IV.  2 ;  X.  3  ;  XI.  2  ;  XIII.  1 
and  2.     The  Survey. 
Geological  Survey  of  New  Jersey.    Report  on  Clay  Deposits.     1877.     G. 

H.  Cook. 
Geological  Survey  of  New  Zealand.     Colonial  Museum  reports,  1866-67, 
and  3d-llth  Reports  of  Explorations,  1870-77.     See  Authors. 
Meteorological  Report,  1873-76. 
Birds  of  New  Zealand. 
Stalk  and  sessilc-eyed  Crustacea. 
Phromium  tenax. 
First  general  report  on  coal  deposits,  1866.     The  Survey. 
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Terrain  cr6tac6  superieur  en  France. 

Sondages  executes  par  la  Commission  fran^aise  dans  le  Pas-de-Calais 
en,  1875 

Travaux  scientifiques  de  M.  E.  Hebert. 

La  Craie  siiperieure  des  Pyrenees     The  Author. 
Hebert  and    Munier-Chalmas.      Terrains    tertiaires    du  Vicentin.      The 

Authors 
Heer,  O.     Flora  fossilis  Helvetiae.     III.     I.  V.  Williamson  Fund. 
Hellman's  Petrefacten  Thiiringens.     le-4e.  Lief.     I.  V.  Williamson  Fund. 
Hemphill,  H.     Shells  of  Utah.     The  Author. 
Henry,  Jos.,  photograph  of.     T.  R.  Peale. 
Hertwig,  O.  and  R.    Nervensysteni  uud  die  Sinnesorgane  der  Medusen,  1878. 

Organismus  der  Medusen,  1878.     I.  V.  Williamson  Fund. 
Hess,  E.      Zugleich  gleicheckigen  und  gleichilachigen  Polyeder.      The 

Author. 
Heude.  R.  P.     Conchyliologie  de  la  Province  de  Nanking.     IIL     L  V. 

Williamson  Fund. 
Hicks,  H.     Cambrian  and  Silurian  rocks  of  European  Seas. 

Undescribed  fossils  from  the  Menevian  group. 

Ancient  rocks  in  the  vicinity  of  St.  Davids,  Pembrokeshire. 

Pre-Cambrian  rocks  of  St.  Davids. 

Pre-Cambrian  rocks  in  Cfernarvonshire. 

Cambrian  and  Silurian  rocks  of  Ramsey  Island,  St.  Davids. 

Phosphates  in  the  Cambrian  Rocks. 

Cambrian  and  Silurian  Rocks. 

Dimetian  and  Pebidian  rocks  of  Pembrokeshire.     The  Author. 
Hind.     Northwest  Territory.  1859.     I.  V.  Williamson  Fund. 
Hitchcock,  C.  H.     Geology  of  New  Hampshire.     Pt.  II.  1877.     With  atlas. 

The  Author. 
Hofman,  K.  B     Lehrbuch  der  Zoochemie.     II.     I.  V.  Williamson  Fund. 
Hoffman,  W.  J.     Mineralogy  of  Nevada.     The  Author. 
Hooker,  J.  D.     Flora  of  British  India.     V.     Wilson  Fund. 

Same.     The  Author. 
Hooker,  W.  J.     British  Jungermanniae,  1876.    J.  V.  Williamson  Fund. 
Hoppe-Seyler,  F.     Physiologische  Chemie,  II.     I.  V.  Williamson  Fund. 
Hovelacque,  A.     Science  of  language.     1877.     Conarroe  Fund. 
Huggenberg,  C.     Alphaaothyl-Actebernsteinsaure-Ester  und  Aethylbern- 

steinsaure.     University  of  Wurzburg. 
Hull,  E.    Pliysical  geology  and  geography  of  Ireland.    1878.    The  Author. 
Humboldt's  Cosmos.     5  v.     1871.     I.  V.  Williamson  Fund. 
Hunfalvy,  P.     Literarische  Berichte  aus  Ungarn.     1  Bd.  1-4.     Hungarian 

Academy  of  Sciences. 
Hunt,  T.  S.     ("hemical  and  geological  essays.     1878.     The  Author. 
Hutton,  F.  W.     Birds  of  New  Zealand. 

Fishes  of  New  Zealand. 

Tertiary  moUusca  and  echinodermata  of  New  Zealand. 

Marine  mollusca  of  New  Zealand      Geological  Survey  of  N.  Z. 
Huxley,  T.  H.     Physiography,  1878.     Conarroe  Fund. 
Iowa  Stale  Agricultural  College,  7th  biennial  report,  1877.     The  Trustees. 
Jack,  J.  B,     HepaticflB  Europaeae.     The  Author. 

Jendrassik,  J.  A.     M.  K.  Tudomany-Egyeten  Elettain   Intezetenek  Lei- 
rasa.     Hungarian  Academy  of  Sciences. 
Jhering,  H.  von,     Thierischen  Eiesund  Zelltheilung,  1878.    I.  V.  William- 
son Fund. 
Johnson,  W.  R.,  steel  portrait  of.     Dr.  Jos.  Leidy. 
Jordan,  D.  S.     Distribution  of  fresh-water  fishes  of  the  United  States. 

Catalogue  of  the  fishes  of  the  fresh  waters  of  North  America. 
Fishes  from  the  Rio  Grande  at  Brownsville,  Texas.    The  Author. 
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Just,  L.     Botanischer  Jahresbericht.    4er  Jabrg.,  1-3  Abth.     L  V.  Wil- 
liamson Fund. 
Kalcbbrenner,  C.       Icones  selectsB  Hymenomycetum  Hungarise.      Hun- 
garian Academy  of  Sciences. 
Kanoteau,  A.,  and  A.  Letourneux.     La  Kabylie,  3  vole.     I.  V.  Williamson 

Fund. 
Kansas  St.  Bd.  of  Agr.  Reports,  Jan.  to  Dec.  1878.     Alfred  Gray. 
Knauer,  F.  K.     Naturg.  der  Lurclie.     I.  V.  Williamson  Fund. 
Kiddle,  H.,  and  A.  J.  Scbem.     Year-book  of  education,  1878.     E.  Steiger. 
Klunzinger,  C.  B.     Korallthiere  des  Rotben  Meeres.     I.  Th.     I.  V.  Wil- 
liamson Fund. 
Kobelt,  W.    Rossmassler's  Iconograpbie  der  Europaiscben  land  und  suss- 
wasser  Mollusken.     V.  Bd.,  4-6;  VI.  Bd.,  1-3  Lief.     Wilson  Fund. 
Tllustrirtes  Concbylienbucb.     1-5  Lief.     I.  V.  Williamson  Fund. 
KoUiker,  Fick,  and  Rindfleiscb.    Commemoration  of  the  40th  Anniversary 
of  Franz  Von  Rinecker's  Professorship.     University  of  Wurzburg. 
Kokscbarow,  N.  v.     Mineralogie  Russlands  VIII.,  S.  225-884.     I.  V.  Wil- 
liamson Fund. 
Koninck,  L.  De.     M^moires  de  pal^ontologie.     1857-58. 
Reports  on  memoirs  by  Gosselet,  etc. 
Quelques  fossiles  recueillis  par  M.  G.  Dewalque. 
Fossiles  du  Spitzberg.    • 
Notice  sur  F.  J.  Cantraine. 
Une  nouvelle  espece  de  Davidsonia,  1855. 
Fossiles  paleozoiques  de  la  Nouvelle  Galles  du  Sud,  1876-77. 
Animaux  fossiles.     Ire  and  2e  partie,  1873.     The  Author, 
Krab,  C.     Der  Beutkreislauf  in  der  Milz.     University  of  Wurzburg. 
Kubnt,  H.    Markbaltige  peripbere  Nervenfaser.    University  of  Wurzburg. 
Kunkel,  A.     Stoffwecbsel  in  der  Leber.     University  of  Wurzburg. 
Kupffer,  C. ,  and  B.  Benecke.     Ei  der  Neunaugen,  1878.     I.  V.  William- 
son Fund. 
La  Cour,  P.     Rue  phonique.     The  Author. 
Landesdurcbforschung  von  Bohmen,  Archiv.,  II.  1.  IV.  1.    I. V.  Williamson 

Fund. 
Lankester,  E.  R.    Embryology  and  Classification.    I.  V.  Williamson  Fund. 
Latasto,  F.     Position  de  la  fente  brancbiale  chez  le  Tetard  du  Bombiuator 
igneus. 
Habitat  du  Triton  vittatns.     The  Author. 
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Acheta 314 
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iElea 304. 

Agamonema 171 1 

Agaricocrinus 239 

Aglaophenia 308  ' 

Alaus 8141 
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Batocrinus 229 

Biflustra 805 
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Bracbypbylla 48 
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Ciiiroderma 48 

Chceropsis 61 

Chrysothrix 152 
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Desmodus 48 
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Didelphys 48 

Difflugia 171 
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Diopatra 299 

Diphasia 308 

Diphylla 48 

Discojwra 805 
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Dolabella 395 
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Dorycrinus 264 
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Drosera 834 

Dysidea 813 
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Elephas 47,  51,  77 

Entelodon 73 

Epeira 124, 133 
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Ephialtes 877 
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Equus 61,  71,  74 

Eretmocrinus 235 

Erromenus 373 

Euceramus 298,  325 

Eucladocrinus 243 

Eudendrium 309 

Euglypha 171 

Eulima 301 
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Eiipagurus 298,  326 

Euphorbia 40 

Euryomia 314 

Eurytium 319 

Exetastea 370 
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Gammarus 298 
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Gelasimus 321 

Geomys 57,  62,  66 
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Glycimeris 303 

Glyptodon 49 
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Grapsus 323 

Grotea 370 

Guaia 325 

Halmaturus 62 

Halocampa 311 
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Helladotherium 61 
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Helerodon 27 
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Hippa 326,  336 

Hippodamia 814 

Hippolysmata 89 


Hippolyte 89 
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Homarns 327 
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Hydra 383 

Hydractinia 309 
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Lcpidurus 165 

Lepralia 305 

licptochoerus 73 

Leptocolis 283 

Leptogorgia 310 

Leptomeryx 71 

Leptopodia 298,  316 
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